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ABSTRACT

An experiment compariag;the effectiveness of
,

three design
strategies used nine architecture graduate students solving
three"typical room design problems..Open-ended (5-step),
traditional (ltd.-step), and systematic e15-step) strategies -

'were developed'based.on a nationalsurveyof design method-'
ologists°. Each strategy was applied by. three aubjects\
working independently in three 8-hour test sessions to pro-

, vide designs for a faculty office, campus snack bar,gnd
departmental conference room.

]

The design process was recorded every 30 seconds; when
a camera photographed the work area on which ubjeete disr
played and maniPula'ted cards taken from an in rmation bank.

t The bank contained over.800 dataiitems on req irementS, de-
si4n criteria, and solution .AlternatiVes for each problem.
-Thirty-five process measures were generated including: time
for solution, number and type'of cards used; number and type.
of relationships formed with the cards. Tweriy-five solu-
tion measures covered.the differences in design configuration

,

1and quality, including ratings of judges. , .

/ .

Arialysis of variance indicated significant diffekences
existed for problems elicitor subjects withinlstrategy groui5s.
Some significant strategy effects were faund over all three
problems (8 measures) , on. individual problems'(16 measuree)t
and.in strategy- problem interactions 0,4 measures)% The'5-
step, strategy required a rge amount of time, using large

]quantities of information ;inimally applied; the ,10-,step
strategy cohcentrated on a detailed Problem. development with
a low usebf conceptual information; and the 15=steP strategy
Operated more efficiently Overall,. prOducing nonsignificantly,
but'apperently,abetter solutions. 'Interaction 'results eug-

7 gested that the 5-step strategy reacjed similarly;to all
three problems; the 10-step strategy became.more-efficient .

over the three. sessions; and the 15-step strategy demonstkated
sensitivity to problem differences. Implicatitms for design.
methods resear h"are discussed.

.
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CHAPTER. I - )INSPIRATION: The Need .For Design Method's Research

Introduction:
1 ,

Design methods, the working tec iciuds and procedures

used by professional designers in.fiel s such as. architecture

and engineering, have been regarded with interest in recent-
.

.1

years as one avepue through which the efficiency and effec-

tiveness.of design activity could be improved. This interest

has' been prohpted,by a growing awareness that past, traditional

and intuitive methods are provinginadequqe.to,deal with cur-

rent probleMs of social and technicar(co4lexity.. HOwtVer, the

development of effective newmethodsel,has been fr6strat4d,by

the lack of.appropriate controlled research in the-T'areaA of

. . .

pcoMplex robleM-solving and deSign methods; This study' repre-

pents-an attempt to provide a more rigorous examination, of se,-

1.1ected design methods and their interaction with tilt. designpro7

cess. Specifically,the,eMphasis is on methods used in Environ -.

mental Design, 'a field representative of a)proad.range of

design-oriented disciplines.

ENVIRONMENTAL DESIGN

Environmental 'design is an emerging discipline which

encompasses Urban Design, Architecture, Interior and/Product

Resign. Thisdiscipline links the previous looge community of

designers and design activities within an overall' framework

which permits approaching and solving problems at all levels

of human environment (maldona1do, 1966; Malone, 1960; Musgrove,

1966; Van der Ryn, 1966). As such 'by definition and inclina-



t'ion; it is in the interdisciplinary concern for de4
.

I .

`sign, methods. This concern hasbeen described by Simon (1969)'

as the "science of design, represented by:fields such as engi-

neering, archtedture, business, law, and medicine... Simon
,

identifies the common aSpects.:of these- fields under a defini:-

tiOn of'aesign as "devising - courses of action changipgexisting
r,

situations.into preferred ones". -Environmental .design can

therefore serve asa typical example, wl
0

and potential method. utilization sj.milat.,

A. Environmental Design .Responsibility`

The area'ofresponsibility,for envirnmental design is

current difficulties

o other dis,cip'lines.

"inventing
,
physical things which display new order, organi-

zation, and form in responSe to human function"' (Alexander,

1969). Within this definition, "physical: things" can involve
. 0 _

any aspeot of the built environment "from a gity- to a teX-

spoon" (Maldonaldo, 1966) . Pa'rticular. aspects of human Eunc-

tion have beed defined as "freedom of choice, physical and

mental health, and a richness, and depth of human experience"

(G4des and Spring, 1967) .- The critical nature of the field'

is apparent when these definitions Are.applied to specific

environMents 'Associated with housing, educational and health

facilities, work places,
ot

transportation,,, etc:

B. Environmental Design Difficulties

It Should be apparent to most observers of mOdernso-
.

-ciety that environmental designers have not, been adequ*ately
.

12
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0

3

solving problems, in their .area of responsibility: Some de-.

sigpers have noted this general ineffectiVeness in termsof

"nightmare' of the cities ". (Wachsman in Banham, 1965); "discom-

forts heaped on us by ill-design"'(Van der Ryn, 1966); "misman-
-

e

agekent.thropgh anti-design"-IMaldonald0, 19'65) . These short-
.

comings have.been relateTto the "quantity", "complexity". and'

)''
":difficulty" of current problems 'aSSociated%with, changing

I

social patterns' ands culture (Alexander! 1964). Other causes'

have been identified in. terms or- new `,production capabilities
.

'

which can reprciduce "almost a desired shape in almost any

(Pye, '1964). In p4i7ticularo it has been observed
,c

that changing conditions ha e forced the designer to assume

a decision - making burden far more compficatedthan in the

. _past, where options were severely limited, and designs were
..-,.-

.

frequently based on centuries of adaptation and development
.

.

(Alexander, ,1964; .Archer, 1960).

C: Environmental Design Information

The difficulties experienced by environmental designers .°

in deci fin - makings have been traced in'part to the, increased

load on information handling capabilitiesiaithin thedesign
.

process.VIn general, the,information load is an inevitable,
Pt

result of technological 'innovatibn which produces a doubling'
0 .

of available Jknowledge every' 10 -15 years (Price,/.1 61). For

environmental designers the,situation has been described as a

1'
"growing body of knowledge and specialist experience" with

probleM statements,becomirig more comprehensive In scope and

1 3.

...



'more complicated din nature.lAlexander,,1961; Cheetham, 1964).

In addition; the information available for environmental de

.signers has been referred to as "hard to handle", ".diffuse",'

and "disorganized" (Alexa1nder, 1964). The situatioh-is ode

scribed by one author as "it is difficult to find'even modest,

accurate, and' systematized information on any aspect of archi.r...g,

tectural practice" (Passonneau, 1965)! Without proper methods. '

6
for coping with this information burden, the deSignersinforma-

tion processing' capabilities are often,overloaded (Alexander,

1964) .

. .

,i

D. .EnvironmentaleDesign Methods
.,-

The present recognition-given design methods in the.
,

.

.
..

field is particularly significant inlight of the past re-

liance on' traditional, approaches, characterized by. ark empha-

-sis on.intuition and-practical experience (Cheetham, 1964;
,

L. Jay, 1963
.1

Maldonaldo, 1965). The awkWardnebs .of these

methods is suggested by Archer041970).:
0-

Traditionally, the designer has worked intuitively
for the most part, S'tudying,his brief,,, scanning the
evidence, ruminating upon implications,-and sketch- (

ing ideas without exercising muchconsclous control.
overthe activity of design decision- making itself.

The concern for alternative, "more effective methods has been

expressed in terms of the need to "emerge from cloudy pragma-

tism" (Malone, 1960); using "a methodical modut operand'

(Corkill, 1968);'a more methodical and logical,way.of working"

(inornielf, ,1963.); and estaLLshing ."soUnd.heuiis'tics for. de-

,?

4

ny

"4,

14



41

\4.

5

sign problem-solving" (Kitts,. 1965). In1particular, an emphasis

has been placed on "systematic" ways of working, which could
1

contrql problem information and lead to more effective. results"

(Ariher,;,1965; Blake, 1962; Handler, 1964; Jones, 1963).

'DESIGN METHODS

Design methoaS despite their importance, have been in-

terpreted in a number of di4fferent ways, without any deflni-

-tive statement of the concept. In general terms, "method's"

usually suggest a mental procedure or set of procedUres,

which providean approach or framework to guide the
4
design,_

er's thoughtS:oX actions (Eder, 1966; Gutman, 1966; McCrory,

1966). Synonyms for deSign methods include: "strategy ",

"subroutine ", "tricks of the trade", "rules ofthe game"-

(Amarel, 1966;. Eder, 1966; Newell e't, al., 1959; Thomas, 1965) :."
Qualification's on the use of methods suggestthat they are not

to be used as a 'recipe', followed si.ep7bystep, but rathex.ate

to be used flexibly, adapted to a specificisitgationj as an,aid,

not a replacement for.intuition (Archer, 1970; Gutman, 1966;

Krampen, 1965),#

A, Utility of Design Methods

The utility of appropriately developed 'me ods has been

described in terms of the potential for aiding )the designer,

articularly in the area of information processibg. In overallr
I

erms, it is suggested that a specific approach can influence

the level, type, and sequence of information usage within the



. . design process (Mitroff, 1968; Ranstrom and illenman, 1965).

For one.method the advantage were described as:

aids the consciousness to focus on objectives,.
analyze problems,, and select, reject,

produce
organ-

ize data in those patterns likely to
subconscious closure and interpretationAC. Gregory,
).967)-

In the area. of visuali

v

to "expressing the jprief in

96.

tion, specific 'reference is made

erms that make possible a systegi-

atic rilthod of designing (M. Jay,,1967), and "a way of pre-

senting design problems that does make them easier to solve "..

(Alexander,,1964).

Dn processing information, methods, assist in direct-
./

%, ing the 'search' for a solution and evaluating alternatiVes .

r

with a 'minimum of error, redesign, and delay (Amarel, A966;

Jones, 1963; Miller et al.; 1967). Simon (1969)''provides one
. .

interpretation of method advantages as:,

managethent..of the,respurces of the dekig rne -g o t hat
his efforts will not be dissipated unnecessarily in
following lines of inquiry.that prove fruiti ss.

The potential outcome of.these aids has been 4'iven in

terms of "the evolutionarydevelopment.of-successfully im-'

proved SolutionsRoe et l';, 1967), and pilore imaginative
1

and advanced designs" ,(Jones, 1963).
..

,

. Availabidit of Oesi n MethodS

AlfernatIye design methods have been developed in recent

yeArs by practition6ks in environmental de.Sign and related

filds.in an effort to realize the-potential,advadtages of

appropriate methods.,, MajCr methods developments have been

,16 4,
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attempted by Archer (1970); Asimow ' (1964); Nadler (1970)1

C. Gregory (1967) Roe et al. (1967) . Symposia and collections

of articles, on diffet techniques and meth d have 'been

edited by Jones and Thornley (1963) ; Zwicky and Wilson (1967) ;

S. Gregory (1966); and Moore (1910) Comparisons of'different
t

methods have been made by Alger and. Hay (1964); Whitfield.

(1968); Guilford 0,967) and Jones 1966) . Engineering design

methods have been described by Buhl (1960) ; Dixon {1966);

Pare et al. p963) ; Roylance (1966) ; Wilson (1965) . Specific
I.

design techniques have been, developed by Gordon (1968)'; Alex-

ander (1964) ; Alexander et al. (1968) ; Good4iandMaChol: 1'1967) ;
N.s.

Starr (.1963). Computer-aided design has been discussed by

Campion (1368); Fetter (1965); Siders (1966) .

C. Developing Design Methods

The 'majority. of the available methods, however, are
e

empirically based, the result of individual experience. Such,

methods have been described 'as "applying-their 'favorite prin

-ciples to the design problein": (Gutman, 1966), end making

explicit"the. practices that discerning people seeM:to be

adopting" (Archer,;197D) . Even when these methodhave been
'77

adopted or adapted from other aisciplines Such as philosophy,

social science, economics, computer ,science, management

:Sdience, and engineering (Barnett, 1966; S. -,fregory, 1966;

M. Jay, 1967), th se methods have themselves 'of teA been empiri-

cally based, and their application has usually not been systema-

tically determined (Studer and Stea, 1966). There appears to
4



C. I

have beenlittle, if any, attempt to develop design methods

in a controlled scientific manner, ,Permitting a r'igorous'

effects. This aspect has.analysis and .evaluation of their

been summed up by:

DefinitiOns of "better" metho ologies are meaningless
unleSswe are told in what respects /a method is better
than ,;other methods (Kaiser,' 1952) .

.D. Design Methods Research .

It,shOuld be apparent that the only way to develop design

methods beyond their present informal level,iSto follow the

course taken by' other disciplines in moving from an empirital

theorelcal knowledge base. Thiis dbncept has been der-
. I

cribed in terms of investigating theinature.of,thedesign
/

prOcess and determining the ways in which methodS could be

appropriately applied in each phase of-,desigh activity

(S. Gregory, 1966;,Kitts, 1965). scope of such an investi-

gation has been suggested by De Groot (1966):
4 .

From ekperimental evidence and analysis, it 'Must he----/ --7
posstble'to develop an ordered Classifidation of
human mental operations to cover every MethOd,
trick, heuristic, transformation that may be instru-'

`.,Mental in productive thinking.

The type and level of research Which is needed is quite
'-'

.,.

extensive, but
,

it should be apparent that in a quest for valid
-. '

,

"systematic" methods, that. equally rigorous means bf investiga
. .

. .

-tion should be em toyed. Jibe significance of such research-

activity has been described In the strongest_ terms by Simone'

(.1969):



The 'professional schbols will reassume their
professional responsibilities just to the
degle,that they can discover a science of
desigir, a body of intellectually tough,,
analytid, partly formalizable, partly empir-,
ical, teachable doctrine about the design
process.."

ly

te;
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CHAPTER.I.1 INVEST/GATION: Approaches To Design4Methods
Research

Introduction:

Design methods research-, on ,almost any aspect of design

process or methods, must be baded on the study of design prob-

lem-solving, the act of designving. Previous experience by cog-

nitive psycholbgists has indicated great difficulty in studying

human problem-solving behavior. Some techniques have been

developed, but these involve a number of short- comings. While

there have been Some studies in design-related fields, these

have not4dealt with the_details of complex' problem- solving
. -

nqr have they attempted to use'design methods as an independent

variable. The purpose of this study is to demonstrate a new

approach to design methods investigation. This approach is

based on systematically.compari '1 g alternative design methods,

using a research technique adapted to the identification of the

impact of methods oh the design process.

DESIGN METHODS RESEARCH

The observation of the workings of the design process.

poses particular difficulties since by tradition and practice.

most desilgn activity consists of subconscious or covert be-
,

havior, with most'reasoning and criticak decision-making-re-

maining within the mind (Eder,,1966; Thornley, 1963). in,

most cases the only evidence available is the solution ptesenta-
,

tion and a limited display of notes, sketches, or calculations'

(Eder, 1966). While Lt may,be possible to make some general

20.
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observations from thiS evidence, theAcritiC4. details reMain

out of reach (Bloom, 1950; John and Miller,. 1957).. The basic

difficulty.has'been- described-as the "problem how to observe

and measure the process" and referdnce is made to the "method-

ological difficulty in externalizing the process in 'an opera-

tional way"
a

(John and Miller, 1957). '

A. 'Regearch,echniques

Some techniques have been developed in attempting to.

. -

make the problem-solving Processes observable, One authot

.has .described these techniqUes'as means of "bringing:the covert

.processesinto_the open" (Forehand;.1966). .The use Of the

,technique has been_referred to as "exploringthe process

itself investigating the subject's thoughts, feelings, and

reactions as he attacks the prOblem.(Bloom and Brodel,.1950).

Retros eotion represents one technique which has been

used either alone or in combination with other methods This

techni e usually consists of an interview or questionnaire'

after the problem-solVinq session, in an attempt to recall and

reconstruct the. processes which were usedj(Clarkson and Pounds,

19.63; John and Miller, 1957; Mitroff, 1968). Due to diffi-'

culties with memory and reconstruction, this t!echniqueis-not

'too reliable, but it can. be 'useful for identifying major

occurrances and subjective observations,.

Ihtrospedtion is an alternative technique based on eliciting

information from the subject while he is in the. - process of

2..1.
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-solving a problem .(John ,sand Miller, 1957) The recordgenet-
,

ated using this technique is usually referred to as a "protocol"

. ,(Newell and'Simon, 1961), which is intended to representa.pic-
""\.

ture of the cognitive.. process used by the problem-solver,

1.-Itrospection Is usually'preferted over retrospection as pro-

.
viding-o more literal,,acqurote picture of the subject's behaviOr

(Clarkson and' Pounds , 1963)

Thinking Aloud is a particular technique for generating
4.

introspective protocols, based on subject verbalizations c:xhich

'are recorded on magnetic tape as he attempts to solve or think
.

through a given problem (Clarkson and Pounds, 1963)- A sEeci-
t

tic description of the application of this technique given'

by Miller et al. (1969) as:

Thinking aloud requires-merely that person talk
while he is working, that he shOUld comment on what
he'is.doing, what he is looking for, what his
to ions are,' what Objects or relationships catc11
his attention, etc.

These authors have cited the popularity of the thinking aloud

technique "used by Binet Duncker,.'cloperede, ,and many others"

and indicate-ts advantages, "when the method is used Intel -

ligently and conscientiously, it can prOvide a tremendous

amOuit of information about the detailed process. of.;thought".

Howeve, this method'has some drawbacks which will be shown

later in the discussion.

B. Problem-Solving Research
.

A large number of studies have been completed, using the

above techniques. However, most of the work has had minor

2
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impact orf design methods re-Search since the emphasis has been
. -

on basic "problem-solving", using relatiVely simple, highly

-constrained test prableAs. The early work is characterized

by Saier (1931) and tuncker (1545) who studied subjects' solving

physical and mathematical logic problems. Their emphasis

on demonstrating the formation OfSpecific conceptual relation-
. /

,ship's. as the keyS to solving pxoblemS.' This approach and that

of elated studies wasbased on concepts related to Gestalt.
- ..ft

hology, and similar work inVestigated mechanisms reldted''

'

.
to "deductive' and "induCtive" reasoning, and "conCept_formaT

tion" (Wason and JChnson-Lairdi 1968).
s.

An information processing approach to problem-solving

,Was t-aken by Several investigators, typified by Newell, Simon;

Paigre, and others (1958, 1959, 196.1, l9§6). This research
2 .

.relied heavily on thinking.aloud protocols generated by
t

Subjects involved'ih-somewhat more complex tasks Such. as,sym- ,

bolic logic and algebra word problems. The outcome was a

comprehensive analysis of these probleM-solving activities .

with the development bf.inforthationiprooessing models basedon

"objebts" or problem- states, transformed by "operatorscwhich

werek"applied to certain objects to produce different obSectS"

For the relatively simple, essentially mechanical, problems

beinglstudied it was pbssible to represent huiAan problem-solving

Yvbehavior using computtr programs Such as.. the LOGIC Theorist; GPS

(General Problem Soler) and STUDENT.

J2 r:

,

4
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C. Design Research
A

--*esearcherS engineering and-environmental design have

attempted to investigate aspects of complex problem-solving.

HoWever, these studies have tended to,be more general'fand.open-

ended than the of.basic.prohlem-solving.

Typical studies were performed by Dixon (196,4',, Ranstrom and
.4

Thenman (1965), Frischmuth and Allen (1969'), consisting of obT.

servations of work doneby practicing engineer on their real-

worldproblems, using notes,' tapes, and intervie10. The results

of thdse studiesiwere general models of the design process

3.
expressed as "flowcharts" (Frischmuth and Alden); and "need"

.

"engineering", and "product" dimensions or development stages'

(Ranstrom and,Rhan).

Similar studies were performed by Mitroff (1969) and

Reitman (1970)'1 using more detailed thinking aldud protocols

to investigate -s ecifiaTas ects such as designer's attitudes

-.and other sUbjectiye factorsi and interactions with "open-

.,ended" :or "ill- defined" informjion, ipSpectively. The rer-
- ,

w

stilts of these investigations suggested that even in reltively

constrained 1:roblem-solving situations 'there was considerable

dependence 'on individual interpretations.

Partidular controlled design studies were conducted by

meister and Farr (1966, 1967) using subject groups of10-20

engineers working on pre-specified instrument panel or console,
.

design problems. The experimenters provided design 'specifics-

'<3

2 4
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tions and background information; including data on human

factors requirements, and employed observation of;Subjects at

work, subject comments while working, and in-depth retrosPec-
,/

tive interviews. These techniques were used to ,deteimine the

extent of human factors information utilization. The results

indicated that the subject -:designers generally used a-much more
)

superficial: problem analysis than had been anticipated by the
. )

experimenters, and that subjects usually ignored hdMan.factors

data piesenteddn the typical handbook form."

Research studies in environmental design have been less

41numerous, but follow the patternt associated with other dis-
4.

typica$1 simplified experiment was used by.Krampen ,.ciplines.

,(1965),.withclatsroom students working on Ikaphic layout._
d

problem with highly constraind prbblem spec ficationt. 'Think-
.

ing aloud protocols were.generated. and used to clemonstrate'to

Students.basic steps in problemsOlvingc9sUCh A "definitioni1!
,

"solution", and 'verification".

similar expeiment was used by Eas'tman (1960). with as

large number of subjects solving a LEptcelrling11,ta,

using a highiYiconstrained format with specific rules,fof

lOcationof elements., Relatively detailedthiAkifigraloud

protocols were used in an information procetsing 'analysis,

identifying "operators" drtransformativs and "tables of

connections" Which indicated different applications of the de-

sign,rules. The work was also used to demonstrate "search

O

25.
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strategies"-identified by Newell and others
A
as "generate and *

test" (tria and error) ; "means-end analysis'', (sequentially

applied constraints); and "planning" (solving problemst by

subsystems) .

Another study by Eastman (1970) used a more-open-phded N.
ett .

.. .

. . 4 . ...-,-

problem-solving the design-of a bathroom layout,'-With
,

V
'

Minimal requirements and an emphasis'on individual insight

andpast ekperierice. "Analysis of problem-solving was.basedi

Results
'

on thinking aloud protocols'and graphic.SketChes. Aesulfs

ihdicated a correlation between .fhe. fo4m of the requirements
.

,, and tHe-fr representation by subjects';,and cited the superiority

of'dependence on information stored in the 'memory over.4quire-
. .

.

1 .

.e.--,

Iments giyen with' the problem.
.

.
.

. ..

D. Research Implications

.The major observation from: the review of related studiet

Po 12
,is that there has beeia lftt'le or no research related,specifi-

cally to design methods. Where research,;hqs been repted,t

design, the emphasis has beenon,studying how_desi9n practi--.

tioners use traditional, intuitive methods rather than Consider-
, , ,

ing the effect of alternative improved methods. The.work does
. .

. .

suggest the possibility of observing and analyzing design be

havior, but it is necessary to go beyond the consideration of
., ,' Li,,,

limited problems and specific, mechanisms to consider design
. . .

. problem2dolving in greater.detail. In particular, it is neces-,
t. r

* , -
. L

sary to begin filling-in
.-

the specific behaviors associated
, .

e
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with the major stages or overall approaches used by designers,

and to begin describing how different-types of information

interact throughout the design process. To accomplish this,

design methods resear% ch must not only.test°and cOmpare.alterna-
,

tive Methds, but must alsoddlop tools for Studying and anal=

yzing complex problem-solving behavior with a rigor which will

provide a sound theoretical basis for understanding the me-

chanisms and interactions which are involved.

In another aspedt°of the related research, the "thinking

aloud" technique does not seem to be effectively applicable

to design methods research. This technique has been criti-

0
cized in termsof: a) its potentially inhibiting effect on

.

problem- solvers; bY the difficlilties yith confusing termin
.

ology, ommissions, and inaccurracy; and c), the effortjp

transcribing lengthy problem-solving sessions (Bloom and

.Brodel, 1950;. Miller et al., 19:69). An alternative technique

is required which. could offset these disadvantages and add
4

greater control in terms Of 1) accuracy in determining sequence

and chronology of events; 2) st,indarized coding of information

and responses; 3) identification of relatiOnships betWeen

° elements "in the process (Bloom ana Brodel,.1950; De Groat,

1966, Forehand, 1966)

" PRESENT RESEARCH APPROACH

The pUrpose c.f.- this study was to make a pilotattempt at

design methods reSearch,'using design methods as the major

2

tf



. research variable, in an expetimen:tl setting designed tQ

generate .specrfiC behavioral data about the .effect of meths

.on the designer ,subject's prOblem-sol*Ving process.' This

attempt Was'based on 'implications of the related research

,and,the nature of design methods as previously described.

f.4.
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Comparing Design Strategies

f Design attategiesAere selected as methods whOS'e effec7'
4

tiveness could be.usefully compared in terms of their promi-
,

n's,ent role in the deSign methods literature, and their impact

throughout titre problem-Solving process. Strategies have been
.

. defined as "plan Of attack, methodology, .or approach", which
1 .

is charac4eiZed byl

An fteta,tive series of steps defining -tile-direction
or pa;te'r'n'of action to be followed by an individual Or
group in, achieving a purposeful activity (C. Gregory,
1967) . .':.;, r '

( 1

'AY .. ,'
As indicated earlier, strategies were identified'by extrapo

lation in several engineering design studies;' and in someof

Eastman's work. Thtoretical,discussions have occurred in the

work of Nadler (1970), Jones (1966), Archer (1970), and

C. Gregory (19x6 7), among others.
.

;t,:

,Strategy differences have been described by C. Gregory

(1967) as a result Of-a survey of strategies Whichdemonstrated

variations in terms Of: a) specific steps mentioned by some

authots and omitted by:others; b) combinations-of steps under -

more general 'terms; c)transpositions in the order or sequence

a
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of steps; d) differences in the total number of steps. These

differences may lead to different strategy impacts as described

with the specific experimental hypothesis on pages 38-.39..

An important aspect Of a comparative study of design

strategies is the opportunity to refute current misconceptions e

that either strategies have no effect on' the design prOcess or

A

all strategies are essentially the same. This latter attitude

is `suggested. by Eder, (1966) referring to a given strategy
I,

example,, "all methodologies so far .proposed fit into the de-

sign sequence outlined above.

13: Complex Design-Task --..,.

4
i

The pbservation of -a'subject.wOrking on a relatively
. 4

complex design problem-solving task was determined as the

-most appropriate setting to compare the effectiVeness of.

e

designstrategies., This determination was based on the need

to obtain more controlled data i general on complex problem-

solving, and, need for sufficient scope to determine strategy

erects on a:range of,behavlOrs within the des *4/1 process.

For. this research such a task would involve the design of an

environmental setting such as a' room or simil space, aCcom7
.

t.

modAting a 'range of activities related to a pecific purpose

or funCtion; This task would be considerably more complex than

a simple logic or layout pkoblem, and would have a somewhat

broader. scope than Meister and Farr's console problem of

Eastman's 'bathroom. The need for research- t this, level has
A '

29
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1been aqknowledge by Green (i966) as an "interest In -complex:

or as they sax 'rich= experimental settings So that the com-

plex structure of manes behavior can be displayed".

C.' Observation Technique

An experimental technique which generates data.on the sub-

ject's use of "informtibn' within the.design'process was

identifie0d as most appropriateto design mehodS research.

This was based on they understanding developed earlier that

information processing is considered to be an important element
./ .

in design problem-solving and armajor area affected'by design

methods. Such a technique would'develop an information.pro-.

cessing protocol, a 'record of the individual information items

used in problem-solving, genera,ted as the.information was actually
.

,used, and including Manipulations and relation4.ips associated

with specific information items.

The key to the technique wouldApe'an information bank,.a.

colIectiOn of information in-various categories covering all

'aspects of the problem-solVing task. A. separate information

bank 'could be'pre-specified ,by the experimenter fcr each

design problem, and subdivided intO separate items. Theitems

could.then be printed on individual cards and ,physically:

selected and manipulated by the subject as an analog to personal

notes or mental manipulations. This techniqu'e was intended to

.provide a relatively fiatural working medium, simplifying the

processes of. Inforrh4tiOn search, retrieval, and manipulation,

and providing.for a direct recording of design behaVior in

30



0 ' 21

terms of.information patterns. This would be in contrast to

the indirect thinking aloud approach hibh°concentrated on
. .

subject perceptions. By making theprocess literally observ-
.

able through the use of sets of information cards,,it should
, .

i
be 40osSible to obtain S standardized, highly accurate, highly

reliabl record, with a'clear.reading ofsequence,.duration,

and rela ionships

Whip this technique was distinctly different from the
.

approaches AlSed in most of the related' research, it was suggested
\ . .,

by controll\ed.inforMatioh,formats used in many of the probi.em-
...

1 -\

\,'' 1

. .

solving studies. Although the use of_ informationitems,as a
\

.4

design .mediumis somewhat,unusual, this approach has been sugA
'\gested by several design practitioners, who haverecoMmentied

r2Cordingand manipUlating informirtion-Lusing index cards or

JoneS, 1966):slips of paper ( t;rnet4 te, 1967; C,/Gregory, 1967;

In a theoretical sense, information protocols are consistent

with .the view Of:th design proceSsdescribed by several.
\

authors as an informatiOn image being continually developed

and refined in progressing from,an initial problem definition.
.

to a final.Solutith. (Bdrnette,-.1967;S, Gre4ory,;1966;,Fore-
\

hand, 1966; Krampen,'196Mil:Ler et.al,1969).

E. Ex rimental,Design

A -3)3 factorial design, comparing three design strategies,

used to solve thee problems with three subjects using each

strategy, was determined as anyappropflate scale forthis pilot

research, providing some variety and comparison of differences.

/
o
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,.-

within the resources available to the experimenter; This
, .

'offered particular, dvantages since by comparing three strate7.,
.

.

gies leiwas not necessary to use a separate.coiltrol group

(using no strategy).. By comparing strategy effects over

three problems it would- be.possible to check on'the.generality

and consistency of the strategies, with'soMe control over

differences in.subject background and 'experience which might

have favored any given problem. It was.determined'that each
.

subject should use the same Strategy for all: three problms,

because of the likelihood of confuion and contaMiRation if

subjects were aSked_to change strategies between problems.

This design also permis a statistical analysis of variance

to determine effects of strategies, problems, subjects withih

strategies, and strategy=problem interaction.
1

,. STRATEGIES

5.=-Step 10,7Stei. .15 -Step

Subjects (1) (2) (3) (1) A2) -(3) .(1) (2) (3)

.I

Prob-,
IIlems

1, If
;-&

i

.

.Figure2-1 EXperimental Design

E. Subjects'

\
environmental

1

' Advanced' design students were initially ,
1

identified as a.general.,subject type appropriate to his

research.. This was based on the assumed need for4subjects

able to solve complex desigh problem§ in a reasonably. brief-

3 2
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period Of,time,'and the relatively aarge time committment re-

gtited for orientation ariN for 'three Prob/em-solving sessions.

Ztudehts also seemed desirable in terms of their availability

on camp's, their generally high levelof interest and motiva-':

tion, and their relative flexibility in working habits as com-

154rtd with,profesiOnals.

sO

a

3 3
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CHAPTER III INSTALLATION: Development of Experimental
, Materials

introduction:

Specific experimental materials, oblem types; test

strategies, information banks,. and apparatus were developed

using controlled systematic procedures. These procedures

were used to provide the best possible tools for this research,

with a comprehensive description of,the development process

for use by other design methods researchers.

TEST PROBLEMS

Problem7sblving.tasks were selected using criteria devel-r

oped and applied,to problem elternativesthrough .a series of
,

questionnaires submitted to a committee of consultants (the

experimenter's faculty advisory committee).

A. Establishing a Problem Area

range.of,problem alternatiVes was lImited.to facili-

tate -Criteria and problem generation. Environments associated

with college classroom buildings were selected in order that

their familiarity to subjects could reduce-the tinge required

for problem definition and orientation. ;Such environments

also: a) are familiar to the experimenter; b) offeria vari-
.

ety of settings; and c) have a likelihood of existing informa-

tion and expertise available..onthe campus.

B. Advisory. Committee

\ 4

The advisory committee was involved because of the breadth
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of expertise represented by the following academic departments

and subdisciplines:

1. Induptrial Engineering (design methods and systems)

2. Industrial Engineering (human factors, ergonomics)

3. Psychology (engineering and perceptual psychologY)

4. Computer Science (information, systems)

5. Urban Planning (architecture and environmental design)

These fields_include aspects relevant to environmental design

and the consideratiOn of research tasks and experimental de-

signs. Faculty members should also have a sensitivity to

facilities for higher education.

. Delphi Eirocedure

An adaptation of the "delphi procedure" (Quade 1968;

RdsOhery 1969,Y Aused a series of questionaires, permitting

the .Committee members to no,te the responses,of their colleagues.

.as,an additional factor in' making subsequent decisions-. This
-

allowed the committee to participate in a simplified dialogue

and search for a consensus without physically meeting. Two
,

questionnaireS were 'used for criteria selection and a. final

questionnaire was used for applying the criteria t .problem

alternatives.

D. Criteria Review Questionnaire

'The first questionnaire presented the committee witha
t

tentatiVe list -of criteria for their review and comment.

Criteria were generated by theekperimenter based on the needs

35
4.
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of the-experiment and. the characteristics of problems which

might, be evaluated (Appendix A-1). The specific criteria

titles were as follows:

1. Comparable to other Problems

2. Environmental in Character

3. Availabilitymof Background Information
1

4. '.MOtivates'Sub)ects

5. Understandable to Subjects

6. 'Permits wide range ofiSollitioh Possibilities.

7. Reasonable to Expect Solution within Time Constraints

Criteria presentation \included: a) a brief review of the

, delphilp ocedure; b) an explanation of the initial choice of

problem area; and c) :a simplified deScription of the role of

.0o,, test problems in the experiment. A response sheet provided

for comments on the individual criteria and on criteria that

might have.,been omitted. The results affirmed the proposed

:criteria and suggested minor modifications mhich were included

in arevised criteria list for the secondquestionnaire

.(Appendix A-2).

E. Criteria Rating Questionnaire

On the second ques'tionnairip.the co ittee members were.

asked to compare the different criteri .and estimate the

relative differences in importance. he revised criteria

were presented to the members with an expanded set of defini-

tions to-aid in understanding (Appendik A-2). The response

sheet required abbindicatin of differences on 4 linear scale

3G
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as an aid in visualizAtion and a means of insuring compara-

bility results., The results:Of the questionndire are pre-

sented in Table 3 -1, showing the ratings. for each triegrion

nutherically translated from their linear p. 'The 'rat--;

irigs were frequently ncohsistent, and in'-several instances I

memberS assigned very ifferent ratings to the same criterion

(A, B, D, G). Given the mixed result's, it was not possible

to confirm' or-reject an'y specific criterion, or to assign

any meaningful weighting.

c

Table 3-1 Responses"On Criteria Rating Questionnaire'

(numerical equivalents of linear positions, 10 = high)

CRITERIA RESPONDENTS AVER/

- A B
C

.

D

A. Comparable. With 5.7'

Other Problems
,

.

0,6 3.6 2.5

9.9
.

10.0 2.4 .4.5 6.5B. Environmental-Design,
Task

C. Availability of Back- 9.0
ground Info/I:nation

10.0
°

6.9 9..19 9 . p

D. Motivates Subjects ' 1.8 , 8.4 8.7 4.8

E. TiMe Constraints 8.4
r4.,.

9.6 .7,2 6.3

F. Comparable Within_ 6.6
Problem' Area

..,

10:0 9.0 7.8 8.4

G. Uniqueness of Prob- 0.6
lem

5.4 :9.3 3.8:

e,

0
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F. Problem Selection Questionnaire'

28

. In the third questionnaire, a SeAected set of criteria

(Appendix A-3), were applied to a number of problem alternativeS.
4

developedbyte'experimenter to represent environmental systems

with h-a range of components or elements to be.provided., Prob -

lems were eliminated froM the larger set of-alternatives in

the educational area if they were too complex in terms of

variety of spaces; activities, or unique technology. The

typical classroom Was alsd excluded as being too simple under

present interpretations and taro complex if thoroughly designed

for new teaching t ch`niques. The final set of alternatives
I .

(Appendix-A-4) was Subdivided into three different categories

to maintain the distinction between problems, as shown below:

Group I

A. Faculty Office

B. Administrative
Office

C. Research Office

D. Teaching Asst.
O ice

Group II

E.,Dept.'.Conference
Room

F. Lab Discussion
Room

-G. Teaching Discus-
sion 'Room

H. Audio-Visual Room

Group III

Campus Snack
Bar

J. DOrM. Floor
Lounge

K. Departmental
Lounge

Coffee Shop

A.paragraph description identified the alternatives, without.

descFiptive titles in'order to minimize bias in terminology.

One response sheet was provided for each of five criteria,

with cues representing high, middle, and 1Gw values (Appendix

A-3). Cue statements were included at.relative intervals

38.
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along, linear scale. The ,rsponse format required the

.

t ,

members to rate the four alternatives in -each group,_wilth the

'Understanding that the best problem ii°eaCh group tlrould be
,

used' in the, experiment.

The results of the third questionnaire are shown in Table

3-2, again using: numerical equivalents to represent linear.

positions. The results were Qnce more varied and contradic-
.

tory,*and in some cases comMittee.members completed only a

.kao,ortion of, the questionnaire. ,:llowever,.he results identi-

fied several problems as overall high scorers. The scores
.

were used in a further screening of the-problems by inspection.

The final selectiOn# were made as follows: (I,) the faculty

waswas relatively more clear -cut than the TA office with

likelihood of considrably more background discussion in'the

literature; (II) the departmental conference room was more
e
appropriate than'47.he two classroom-types.which seemed too

41.

open-ended, 'and.the audio-visual laboratory which Seemed to'
e.

be technically difficult; (III,) the campus snack bar was less

technical than the coffee shop, the departmental lounge was

too similar t 'the conference room, and the dOrmittry lounge
( .

was too remote from the classroom building. .The'seleCtions

seem to provide a representative set of problems within the

bOunds'of the criteria. -In retrospect; despite' the incon-

sistencies in the questionnaire technique, it does seem that
ti

the mote explicit examination and decision-making'resulted in

a-more.rlgoroUs selection of problems than would have been

likely 'using less formal methods.

L. Ks)
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Table.3-2 ResponSeson Problem Selection Questionnaire,.

(numerical equivalents of linear positions, .10 =
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indicates different respondentsArerfotall respondehts.
.an.swered.:eilery -criteria question, T indicates total.r.
"Absolute" refers to one respondent whoated i.11 the

:probl,emS as a' whole,without using ,specific criteria.
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TEST STRATEGIES *

The test strategies for this experiment, were deveToped,

using a national survey of.design practitioners, to obtain

a uniform measure c5f current opinion, which was -hen used as

a framework for strategy formulation by the experimenter.

A. National Sarvey Questionnaire 1.
.

The .national survey was based on a questionnaire mailed

.-todadividuals prominent in the design methods literature Of

:environmental:design and related fields. The purpose of the

ar.14stionnaiie was to present alternative apptoadhes to design

strategies in a standard format in order to obtain the most

Current viewpoints stated in a readily comparable manner.

Materials -for thd survey were generated as aY. "steps",

,listing alternative operations which.might be includdd in .a

design strategy; and b) "assumptions", describing alterna.7

tive approaches which might be used in formulating a specific

4et of :steps in a design strategy. .TheNcstepS were based on a
°,

synthesis of a number ,of design strategies (Appendix B-1)

with an emphasis on steps which seemed to have general

acceptance, but which indicated, basic differences in meaning.
.

A total of 32 steps (Appendix B-'-2) were identified in the,..

following general categories:

a. Definition

Planning

Solution Development

'f. 'Evaluation

InfOrmation and Organization g. Implementation and Follow-
-

Through
-°d. Solution Generation
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a similar way, the assurnptiOns'viere-zenerated from the

design methods literature;- although in this instance'the con-

cepts, were usually not stated exPli.64'and had to be extrap-

olated on the basis of overall approaches to design strategies.

In the final outcome, 19 basic assumptions (Appendix B-3) were

generated in the following categpries:
,

a. Strategy Function c. 4pecific Operational Approaches

b. Design Process d. Overall Problem-Solving Approaches

The survey requested respondents to indicate the sequence

of steps for an effective design strategy, and to signify

their' agreement or disagreement with the assumptions which

.were "offered. In bath instances the order of presentation,

was varied from the groupings indicated above, in an effort

tolbreak up obvious sets and encourage independent judgments.

Forty prospective respondents were identified on the basis of

demonstrated interest in design strategies, and questionnaires

were mailed to the4 individuals along with covering letter

of'explanation and a pre-addressed and stamped return evelope.

B. Survey Results

A total of 13'respondents, representing Important methods

areas, responded to tiii'questionnaire. The results are.shown

on Tables 3-3 and 3.-44 and summarized'in'Appendix B-4. The

relevance of the questionnaire was essentially confirmed,
*

.

since each step and assumption was cited at least once; and

most were mentioned four or pore times, Typical, step results,

included a) support for the.commonly recognized sequence of

z.
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"definition", "information gathering and organization",

"solution generation", "solution development" and "evalua-

tion"; b) twenty-four of the steps cited by a majority of

the respondents, .although with no consistent pattern or

s2querice; and c) an average strategy length of 18 steps,

although in some cases steps were combined to approach.a 10-

step strategy. Most importantly, minority groups of respon-'

dents selected specific steps not generally accepted, and

suggested sequences of step usage different from the general

pattern.

The assumption result's confirmed most of the assumptions,

with at least minot acceptance for assumptions considered to

be more "systematic;'. An important aspect was the observa-

tion that.the respondents frequentlydid-not discriminate

between assumptions that were intended .by the experimenter

to be conflicting, or contradictory. For example, the "Stra-
.

tegy func-Eion' assumptions were intended to represent mutual1y

exclusive approaches, yet some respondents agreed with two or

more of-these assumptions. Although. the responses May have

been due, in part, to the phrasing of.the 'assumption state,-

Intents, It appears that there is a lack of a clear understanding

or approach on the part of practitioners, which might be

aided by an appropriate display and comparison. of these conl-

cepts in the test strategies.



A

34

Table 3-3 Step Responses on NaticSnal Survey Questionnaire''

(numbers represent order of inclusion in strategy sequence)

ST-.1,E;
Definition

(
( (7. .(h), (5. (6)

,

c7)
Platnin

("7,) (9)(10)(11)(12)(15)(14
i

1- J - '3

InformatiOn

, 4, 1

(15)

17

(16).

:-..-

4.1.'-A 2 2

:70 13 1 .3 -6 16 15. q 10 11- 12. 18 7

C
.

- -.
,

..

.

D 6 1 2 3 il 5 8. 9 la 11, 12 ',17

E -3 2 11 1 5 6 7 10 -1.3 14 .1' -16 '12'

F 2 1. 3 C4 6 12 13 14,, 'l

G
. .,.

H. 2 .1 ..,

I 1. 2 4
4 5

, 2 -1 6 ' ;-:: 7

L 6 1 3 2 8 5 4, 7 10 Al 12 9. .'

ri 2 1 2 2 .2*- . 2. .2

T.. 10 7 7 9 10 8 8 4 7 6 7 7 6 5 .3

Generation
(17 (18 (19

Development
(20)(21)(22):(25

I 5'

.

(24)(25)(26

6

Evaluation
(27)(28)(29)(30)52)

5 5 5,' 6

Imp?.

6A 4

B 2 8 19 20 21 19 14 22 17 23 25,

C ..

D. . 13 I 15 18' 14.. 16 .17 19

E 15 20 23 22 21 ,2/1-. 29 18 25 19, 27 26 26 50

F 9 10 18 7 16 .15 lci.

G

.8
,

H 5 5 6 6 6, 6 9. '6 6,7 9 7

,

9, 9 .8

r 5 - 7 10 '3 6 -_...9 8' 11

.6 10

K 1

P 13 16 17 19 2
.1 ) 2a 1, 15 14 22 20 23 25

M 3. . 8 14 PI-
-.......

4-7 10 2 13 -

T 1 ,7 6. 8 6 5 7 8 8 5 4 6' 8 8 9
.

.a

A -M indicates respondents"; C,G..omitted this, section; T=total.
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,Table 3-4 .AssumptiCh Responses on National Survey Questionnaire

. .1.

"x" represents agreement with assumption.

ASSUMPTION'ALTERNATIVES
Function Process v Operational Overall
(a) (b) (c) (d) Se) (f) (g) (h) (i)(j)-(k) (1)(m) (n) (o) (p) (q) (r) (s)

A
, x . X X

B , x
-

x x
.

x
C x- x x x x. x x x x ,X X X
D' x x ,x.

x x x. x x x x
-. ,

F x x x x x x x
G x x

\ x
L

x x

II x x x x, x x x ,\
.

x x x x '

x x )c . x x x x x
J x x, x ,x-% x x x x x.. . ...x x

x
, ..

x x. x x

L x x x x x x x x -x,

M x x x x X X 3i

T 6
.
8 8 9 6 4 6 3 5 5 8 4 9 5 3

NOTE: A M indictes /7esporidehtsi T indicates total, for all
. .t.espondents,..

I
C. Strategy Development

`The developmeht of the specific strategies was based on

the xpetimenter interpretation of the survey results, Modi-
.

fied y.the.requitements of the research Study. The 'major

experlthental consideration was the "comparability" of strate-

gies, requiring the provision of distinct variations which

would be likely to produce measureable effectS on design_

performanCe.11,The degree' of guidance"in each, strategy was

0
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initially varied by specifying three differentlengths or num
- - .

bers.of steps in the strategy seq4ence. This approach is

,,,

suggestedjoy the. Strategies of various lengths. as shown in

Appendix P.-l; Lengths of 5, 10, and 15 steps. were selected .

In er, to have comparable numeric' differenceS, mhile main--
,

taining tWstrategies within manageable lengths.

The structure and content of the strategies were also

varied in ways which might highlight the differenceS,,pri-

marily, through de'veloping the strategies in increasing orders

complexity (Appendix
. .

13-5). The 5 -step strategy presented-,

the simplest, most pasid approaches, essentially redefining

the majordivisions in the deSign process, apd forcing reliance:,

on_individUal intuitive-approaches,. The 10-step,strategy was

based on a more traditional model, using the general sequence,.
h

and most popular steps and assumptions, identified in the
.)

1V. .

survey. The leVel of detail provided was increased over the

5 -step, strategy but the,10,-step alternative followed the wo,st

obvious pattern's,' and required considerable individual

interpretation., The 15-step strategy wasdeveloped by the

experimenter as a theoretically "best" design'strategy,

utikiziiii:presilmeably more systematic concepts pre-tested
srT,

. and confirme4Vby7at ,least a minority of respandentg in the

survey. This strategy included operational instructions for:

initiating the problem-solving activity; controlling informa-

,,.

tion releVance; and4sdlUtion.dev,elopment;; providing specific
r:.

46'
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design aids. to guide thesubject throughout the

37

design process.

The. three strategies (Figure 3-1) were then assumed to include

differences in-ulength, detail; and technique which would dir-

dctly'affect the quality ofcietign performance.

Figure 3-1 Test Stategy Step Sequende

5-STEP STRATEGY

I. Defining'The.Problem
. .

2. Gathering Data 1

3. Developing Preliminary
Solution

4. Detailing The
Solution

5..Evaluating Solution

lop-svp STRATEGY

1. Determining,User
"Requirements

2: Determining Solution.
Constraintp,,

- 3. Gathering pata'

4. Organizing Data

5. ,.Developing Conceptual
Solutions

6. Developing Subsystem,
Solutions

7. Developing Overall
Solution

8. Detailing Overall
Solution

9. Evaluating Solution

10. Revising Solution.

1

4 7

15-STgP.STRATEGY

1. Identifying Design Task

2. Determining Cperational
DefinitiOn

3. Determining MiniMum
LimitatiOns

A. Developing SolutiOn.
Targets

. Screening. Solution
Targets

6.: Gathering Data .

7. Pro&esing.-Data°

. Identifying Subproblems

9. Devel4ingSulqproblem
Solutr6ns

10. Integratin g Subproblem
Solutions

11. DeVeloping $.01ution.
System Alternatives1

12. Detailing Solution
Alternatives

13. Evaluating Solution
1ernatives

14. Optimizing Solution

15. Refining Solution

+.
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In the final form of the strategies, an effort, was, made

to preserve strategy differences while minimizing extraneous
. . .

. :

faqtors as follows: a) strategies were nOt-intended to

"trick" the subjects, each of the strategie's was workable and

presented as straight-forwardly as possible; b) roman numerals

were used to identify strategy steps in order to highlight the:

important functioris of each single stepv c) step titles were

kept as uniform as possible between strategies, except for

specific differences in'peaning; and d) both titles and

explanatory definitions were reviewed for clarity andfambi2

guity.

D. Strategy Hypotheses,

Specific hypotheses to be tested in the experiment were

developed. in terms of assumed differencesin the strategies

(Appendix B -6), the general 7fypothesis and subhypotheses' are

listed as follows:

General Hypothesis:. Different strategies will 'produce signi-

ficanteffects on design problem solving.
°

The 5-step strategy should generally bemore ineffi-
dient, produting unsatisfactory solutions.

Hyp, 1-1: The 5-step strategy should require more time for.'
Solution.

. .

.

.

Hyp.'l -2: The 5-step strategy shbuld require greater'effort
gdtting started on prbblem-solving.

,
. ,

Hyp.,1-3,: The
.

5-step Strategy-should be highly redundant with_
informati aOn selected and used.

c-
. ,

r

Hyp; .1 -4: The 5-step strategy should show significant impuover.
ment in efficiency(bVer repeated tei pt\sessions

(

-
Hyp. 1-5; The 5- step- strategy should produce significantly
poor solutions, improving over time.

46



Hyp. 2: The 10-step strategy'should be relatively easy to
apply, but should be generally conservative, and somewhat
inefficient;

39

_Hyp. 2-1: The 10-step strategy should facilitate the start of
problem-solving with little hesitation.,

Hyp. 2-2: The-10-Step sttateg shoUld display considerable
redundancy and inefficiency, 14 ha relatively. great con-
centration on details.

a

2-31 -The,10-step strategy should rely on practical
con iderations ra'dier than conceptual approaches.

Hyp. 2 -4: The 10-step,strategy should show relatiVely
slight but constant improvement.in efficiency over tree
test sessions-.

Hyp. 2 -5:) The 10-step strategy-should produce moderate,.
traditional, solutions with little improvement. over time.

Hyp. 3: The 15-step strategy shOuld be overall the mogt
efficient and effective._

.,Hyp. 3-1: The 15-step strategy should provide direct;
effective definition_of the problem.

Hyp. The 15-step strategy. should utilize information
'selectively, with an-:-efficient ,problem 'development.

ti

Hyp. 3-3: The 15-step strategy should concentrate on ,con-
ceptual information, developing broad solution implications.

Hyp. 3-4: The 15-step strategy should be relatiliely efficient
Anitially, with little changeover time

Hyp. The 15-Step strategy should produce consistently
'high-level solutions-with an emphasis on thoroughness and
innovation.

INFORMATION BANKS

The of _the three information banks involved:

identifying-the kinds. of information needed, generatinginforma7
4

tion items from the literature, and structuring the infOrmation

for the subject's-use.

k.
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A.. Types.- of Information

Major types of information, applicable to the three

40

problems,' were identified fromithe test strategies which;

either implicitlyor.explicitly, directthe subjects toward

fhe'acquisition. of different types ofzinformation and the

expression .of different-Concepts.. Information-needs were

deterMined in the areas df: a) defining the problem; .b,)

deVeloping the problem and solUtIdn requirementsr; c) speci-

fying rthe final solution. Specific "definition" -information

mentioned in the,strategieS'inoludes.: .11 user. requirements,

2) solution constraints, 3) external constraints, 4) -design

task deScriptors, 5) operationaldefinition statements;
,

:covering both detailed and minimum' limitations. PrOblem.

"develdpment".information is not- specified in the strategies,

exCept,for the- direction to "gather"-information, but alterna-.

tives commonly identified in the. literature (Appendix J)
".

include: 1) user characteristics, 2)- user activities,

3) design factors or-principle5, 4) man-environment research

informationLynd.5) background inforMation on similar. problems.

"Solution specification" information is identified in the

strategies at various'levels including: 1). conceptual solu

tions or solution targets, 2) subsystem or subproblem solu7

tions, 3) solution elements to be included'in7overall'solu-

tions,and 4). solution spd'cificationp or element details in

final solutions. Evaluation information would not require a
a

separate information type since it would refer back to earlier

criteria. Process inforMation would also be needed,to indicate'

a0



specific ±echniques.Or types of relationships\used in pro-

. \

ti

cessing the information.

Information Selection

4,1

Specific information for the three problems was identi-

fied from a variety of sources, most of which-wou 1d be avail-

-able to a practicing designer, The different sOue types

are identified in Appendix C-1 and the related lite atute is

cited in the information bank bibliography (Appendi How-
. ,

'ever, some source, examples are: a) articles, text , dnd
.

handbooks, related to environmental design; .b) curridp-

lum materials; c) planning Materials used fot designi g.edu-\
,

.

cational facilities.' The seatch for-information was as\'Comprel.

hensive as possible. AdditiOnal details might h'aVe been lo-

cated, but in most cases these would have been beyond the

reach of the typical designer.

The selections of information from. these sources were

controlled by the experimentet. The experimenter. essentially,

acted as a design practitiOner preparing information fot:his

own project, but including an'eXpanded range of information

alternatiVes to allow fpr different subject approache.

Selection procedures inclu@ed: a) literally recording.infor
,

mation as given; b) screehing information for applicability

ar reinterpreting it in a more, useable form; c) .fabricating

information uniqueto the 6,10geriment (as in the "client"

requirements), Or.unavaille in the literature (new items .fot
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"vending"). This fabrication,. however; was kept t.;la minimum

and was always. based on general design principles. It shoUld

be noted that with the exception Of Clearly outrageous state-

ments, -ale information was not checked for.aCcuracy or rele

vance, since it was assumed that in the real-world the designer

is often presented with uncertain information and it is one

of the fUnctions f the strategy to aid in dealing:with,such

infOrmation.

-4), .

C. Generation

The assembled informationWas subdivided to forni speci-

fic information "items" as shown in Figure 3 -2. This inVolved

generating:' a) lists of single items; 25) .modified

brief statements; longer statements representing defini-

tions or cOncepts;.and.d) drawings of solution.elementS or

typical'layouts. COnsiderations in generating the items

0
inclUded: 1) logical and Consistent subdivision of larger.

;concepts;. 2) familiarity and .understandability of terminolOgy,

and definitions;. 3) -ease of combining iteMs.into complex,.

expressions; and 4? control of item quantity in each type'

'category to provide a range of alternatives (usually 10-:200

withOut overloading the subjects

D. Information. Structure

The collection of individual items was organized in

order to: a) facilitate subject lyation and use of items;

and b) to simplify the coding and inte.L.pretation of items.
4

52
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'Each item was given a specific locatiOn in a illera-chical

System including 1). major information'furiction,(uSing an

alphabeti.'ccharacter.); 2) specific inforMtion characteris,

tics (usually by "tens" digit); and 3)- individual itera.

sequence (usually "unit:' digit). Tflis informationAl struSture
4

was governed by; a) 'rough sequence of use, to fe.PCili-Ete

location and retrieval; ,b).
4

randomization of specific- use
sequences, to minimize probability of,a straight sequence o

fi

selection; c) randomization' of information items lithiri.

Categories, to avoid experimenter. blas-j_n determining item
. .

importance. Terminology in organilational. headings.was Chosen

to maximize identification, and recognitior'l; and_minimize simi.

laritieS to terminologpused in defining test strategies. -

Category description's are given in Appendix C-2., The main
d v

headings used for all three informationbanks'are.shown as

follows:.

Definition Information

A. Problem Descriptors

B. Process Descriptors

C., Overall Requirements

D. Information ReqUirements

E. General Requirements

Development Information

F. User Types

G. Action Types

H. Design Considerations

J. Research Information- .

K. General InfOrmation

Solution Description

Genera -i. Element Classes

Z. Solution Condept$'

W. Graphic Elements

Element Specifications

Solution Elements,
,.

M-N. ,Material Elements

o

0-0 Furniture Element

R -S. Equipment Elements

T-'17. Ancillary Elements

ci

e

. .
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:TESTA.PipARATU

The development of the apparatus represented & key
.

,

r..:element in facilitating the .practical appliCation of the

.

I. experimental materials in a real-life-like setting. The
!

piLocedure used was to identify.a set of working requirements
.

.

based On the research needs, and then to determine the physi-
,

cal comporients which would best meet these requirements.

Y4

A!. Operational Requirements

The major consideration in apparatus design was to

permit the subjects to work as naturally as possible, per-

forming a number of diffrent operations as described in

Appendix C73), and listed by major headings below:)

r. Information Seledti ')n

2. Information Grouping

3. In orMation Relationship

4. Information ,Disposition

5.- Information Modification
3

6. Information Consideration

It was considered important to permit all subject operations

to occur with a minimum of effort, and with a natural flow

of visUal_and physical movements.'

Recording Requirements .

The apparatus also had to accommodate the recording of

specific data required for the information processing proto-

cols, encompassing the following dimensions described irrdetail
I

in _Appendix C-4:-
4,

5 5
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A. Identification

B. Sequence

C. DuA.ation
o

D. Description

E. step Behavior

It was important that all of these recording operations should

be accomplished as unobtrusively,as possible, minimizing sub-

ject distractions and seconlOtry task burdenS.
...

C. Practical Requirements

-Additionalirequirements were considered for the best use

of the experimenter's efforts and resources, including:

a) the use of three sets of apparatus, permitting simultaneous

running of.three subjects to reduce the ampuiftof time required

for testing; b) economy of constructing and transporting

multipl&sets of apparatuslic) durability of apparatus to

withstand repeated useage and handa&g; and dr4illowinimal de-

, pendence on experimenter for apparatus operation. In longer

terms, the record produced by the apparatus. should be con-
,

, .

venient to,handle and process in coding and analysis.
L.

D. Design Process Information Recording, System (DEPIRS)

DEPIRS (Figure 3-3) represents an integrated set of

components adapted to design pripleth-solving research, which

should'be ideally suited for.this study and readily applicable-

,
to future projects. The apparatus development is shown in

AppendLx D-1, with the detailed specifications in D -2. The

basic approach uses physical information cards which are

56'
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selected and manipulated by subjects, with a photographic

record taken automatically at pre7determined intervals, pro-

Vidipg"crala on information us The major elements of the''..ap:-

Paratus include: a) a 16mm motion picture camera, with b). an

attached timing mechanisM, operating' a single7frame exposure

release every 30 seconds, recording the manipulation of c)

formation items pre-printed on'light cardboard backed by a--

small magnet, Whin allows them to adhere to d) a 3' .x 5'

metal chalkboard, resting on e)''''''"a removeable base;. after the

cards are removed from f) a three-ring storage binder with

metal pages_ Standard chalk and erasers could be used with

the items to perfirm necessary modificatibns or'Clariffcations'.

Figure 3-3 DEPIRS Apparatus

(r)

4
Scale: 3/8 "=

...

t.
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for use in a classrOom at the School

of Architecture, UW-Milwaukee (although it could be easily

adapted for other locations) which was particularly suited fof.

' the experiment (Figure 3-41-' with.: 'a) movable display panels'.
.

. which could be arranged t&5form:test "booths "; b) adjustable

spotlights to illuminate -.he display area; c) work tablet to

support the apparatus; d), chai"rs for seating; and unused

alcoves. for storing larger apparatus ,2.1ements between.

The apparatus,was set up as shown, follo.wing the prodedures

described in Appen'dix D-3.

Figure 3-4 Test4Room Layout

sessions.

rm

1

5G

Scale: l/8"=
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'TEST SUBJECTS
-

Subject selection ws based on a determinatiogofthe.

characteristics desired in a subject population, identifica-

tion of a suitable popUlation, andseleation ofthe beSt!

possible set of subjects. .

.

A. Subject.Reqjkrements.'

Subjects were previously identified as students trained.

a-tan advanced level in 'environmental design problem- solving.

Additional requirements .included: a) membership tin a size-

able pool from which a uniform, subset,gould'be drawn; b) -parti-
.

cipation in a common standard curriculum; c) some exposure to

formal design method's, without being'trained in any single

strategy Or method;d) high motivation tO.cooper.ate with a

somewhat unique and tedious design task; and e) ability' to

spend time on three all -day test sessions in addition.to

orientatioA.and,study time%

.,B. Subject Selection

0

THe nearest available students-with suitable character-.

istics were graduate students at the School of AtchiteCture-
.

University of Wisconsin, Milwaukee (the department On the

Madison campus has few students and their backgrounds are very

diverse). The students in Milwaukee were reviewed with the aid

of a 'cooperating facilty member to identify individuals who

had completed course work related to the scale of th'eproposed

test problems', and who seemed suitable in terms of level of

59,
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.

comPetance.fand potential interest.. The records of
\

the candiJ-
.

dates were reviewed to 'insure a.similarity In: a). undergradu
,

.1 .

ate.educat.ion, graduate,prograM, c) work experience, -(11
.

academic performance. Using. thisinformation it was possible

to iden'ti'fya matched .group of,nine subjects with several al-

T.

ternates. ,The nine students were further divided into three

equivalent groups on the basis of :the faculty member's class

-experience with the specific

M

°C. Subject Recruitment

individuals.

I

The motivation of subjects became a major factor in the

final recruitment of prospective test subjects. Initially,
0

the experimenter, aware of the effort involved in. the experi-
.

.

pent, had specified a stipend of $9:0' for each subject. This

seemed to be a substantial induCementi averaging $3/hour for
f

.three and a half day's Work. However,' when the students

were informed of the nature of the experiment and the stipend,
.

.
. .

.. ,-
only six

'

o'responded.the nine candidates .responde, The experimenter

then deterMined'that many of the studentS held outside jabs

with an. adequate income and therefore the stipendwas not

sufficient to induce Students to give up time near the' end of

the semester. ConseqUently, the stipend was raised to $150,

and on thiS basis the recruitment was' satisfactorily completed.
.

60
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CHAPTER IV - IMPLEMENTATION: Operating Procedures

S.

Introduction:

The procedures used by subjects in the- experiment were

left up 'to the individual subject's own working patterns. In

contrast; specific prbcedures Were required in attempting to

insure a thorough orientation of subjects before the experi-

ment, and in generating meaningful results from the data re-

cord after the experiment. Additional procedures demonstrate

the'experimenter's responsibilities in handling the apparatus,

and the methocIfOr running,the experiment.

ASUBJECT ORIENTATION

The orientation of subjects had two main purpOses

a) presentation. and intarpretdtion. of the strategies, to-in-

sure that 'subject's would be able to use a given strategy in'

practice; and b) familiarization of subjects with the tasks

to be performed, in order to redube accommodation time in

the test session.

A. Invitation
,

A memoranduM was used to inforM potential subjects of

their selection for, the, study, and to .briefly describe the

nature of the task and the time committment required. Sub-

jects were requested to-contact the liason faculty member
. .

to register'their acceptance and to request any needed clari7

fication.-

ti

6I
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B. Orientation Meeting..

A Meeting. was held- with the experimenter, the liason

faculty member, and six of the subjects to answer questions

about tie experiment and work on scheduling (additional sub-

jects were handled-individually), The experimenter expanded

on the information provided in the invitation,_ avoiding th-e.

specific discussion of'problems, or strategies. The bulk of

the meeting was concerned with making, decisions to a) run,

the test sessions ow"three consecutive weekend ; b) work on

saturdays; sundays, and mondays; c) start th sessions at

9:00 a.m.; and d) schedule-the weekends within the time re-

maining iE the school term.

C. Orientation. Booklet
. ,

An orientation booklet was prepared for distribution

to,subjects one week before the first test session. This

booklet provided instructions for the experimental task for use

as a reference throughout the experiment. The contents 'of the

booklet are listed below, they essentially pres.ented-materials

.covered elsewhete in this report:

1. Procedure SuMmary

2YExperiment Oveiwiew
4 4

,

.-. 3: Design, Strategy Introduction"
I

.4.-Design Strategy Description

5. Information Bank IntroductiOn4

62'InTormation Bank Structure

7. Experimental Apparatus

6.2
1.
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8. Using Information Items

9. Using Notations (chalkboard)

10. Ptetest

Tentative.Schedule of Test.Sessions

A major fundtion of the'booklet was the distribution of

specific ,test strategies to their respective.users, listing

the specific information for each strategy under "design
.

strategy description"-, while holding the,rest of the booklet'

constant. The largest amount of spade in the boOklet was ,\

used for orienting subjects to Ispecific functional aSpects

of the experiment4 An attempt was made:to describe the de-
, ,

1 tails as fulty, and operationally 'as.possible, without making

reference to the problem types, in an effort to preVent ad-

vance planning,or-thinking about a specific method of solu--

tion.

The preteSt was designed to serve, as a study aid and to

be used in the pre-Session orientation as a check on subject

comprehension. The test used "matching" and-'"fill-in-the 7.

-blank" quettionS to verify subject understandr ofothe de-

sign strategy and its appdications, and the structure and

use of the information banks. .Some questions were left open-

ended'in ordet to elicit general questions anp uncertainties ;

about the materials.

D. .Pre- Session Orientation

- The exgerimentet met with the three subjects who would

be using the same test, strategy on any given test day, at
o

6 5
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the start of, the test session, taking aboWt one hour on the

initial sessions to cover:, a) :review of the pretest and dis,-

,ctssion of the test strategy, with exapples-and reference to

questions raised one. the pretest; b) a demonstration of the

.apparatuS',and its use, literally paging throUgh the anforma-.
r

banleand reviewing the information contained in each

section; and c) a brief statement of the problereand a dis-

cussion of its implications, stressing an innovative and.

orealtive-approach.

Pre-session orientations were given on all three week7y

ends with the subsequent sessions taking less:otime to cover .

the prbblem statement and new information. In all the

sions the subjects were encouraged to ask' questiOns, and ori-

entation was continued until subjects appeared confident in
.

comprehending their task. An effort was made to insure uni-,

.fortuity between orientations for different' groups, usinga

standard format and repeating similar information.i the

same way..

EXPERIMENT PREPARATION

The preparation-,for the experiment consisted of working

with the apparatus so that it would be fully functional at

the-beginning of the test sessions:

Pilot Test
. ,

After fabrication was completed, theeapparatus was

6 4,
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assembled' for pretesting The set-up was revi wed to chetk
4-*

for completeness and convenience of operati . A graduate

- student in Industrial Engineering was asked to review'the

orientation'. booklet, and then to use the apparatus in an,

:abbreviated test Session. The results of this evaluation,
0

gtnerally confirmed the applicability of the orientation,

booklet and apparatus design. .Some suggestions were made

55

for the pre- session orientations including:. a) :clearly

erplainingtthe operation of the apparatus:, and b) stressing

that subjers were not to work competitively. Technical sug-

gestions included: 01) writing descriptive information on

the chalkboards to identify each film record, 2) increasing

the camera distance to cover a larger work area, and 3) 4sin4

formal 'written logto record subject questions and comments''

during the test sessions

z.
7

B. Transportation

The completed apparatus was transported to Milwaukee

two days.before the first test session in a station wagon

which readily accommodated: .the-three chalkboards and base

(in a loldedpositidn); three tripods; and four boxes con7

taining cameras, informatiOn banks (in storage biriders) and

accessories. The experimenter.and one assistant easily lo4d d

and unloaded-these materials and installed them in the test

site.

s I

C. Set-Up
P

I

The apparatus was set -up in the est area following the
,
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IproCedures4detailed in Appendix D -3.. TI;e major asPects in

clUded: aj clearing and rearranging the tesVcoom to accom-

modate the apparatus,. b) placing 'the larger apparatus items

in position, unpackingand distributing the materials in

the work areas. This probedure:lasted only a few hoursuwith'

the. heavy moving accomplished the previous evening, and the

final details completed before the pre-session orientation.

The interim use of the room required this .Set-up to be,-re=

peated on each of the test weekends._

P
RUNNING, THE EXPDRIMENT

The procedures for r'unnitig.the teSt.sessions were-
'

'\

the most part'open-ended,'allowing subject 'to'york Out prob-
.

n

- ,

lems in, their. own Way, With a few formal aspects used to
.

.

maintain .experimental
.

cOntrol. The overall timing of the

experimental session is given in Figure

A. Subject Operations

At the Conclusion Of the pre7session orientation, each
r-

subject took qpogitiOn at one of.'the tet st stations and wrote
,

out identification .information on the'chalkboaYd. When this

was completed, the cameras and timers were started to begin,

0.

-
the recording process. Since,the timers operated at fixed

intervals, no external.time=keepipg was required..

Once the cameras. were started, the subjects began work-

ing, usually looking through the iteMs in the information

banks, starting with materials related to problem definition.

66
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Table 4-1 Times.Recprded for Experimental Sessions

57

(figures ,indicate time at which event ,occurred in 'each Session)

EVENTS 'TEST SESSIONS

Problem I Problem II
-',

Problem III
' SAT

10-st
'SUN
15-st

MON
5-st

SAT
10-s

- SUN
15-st

MON.
5-st

SAT
10-st'15-St

SUN MON
5-st

Start
Set-Up

8:00' 8:00 8:00

'

8:00- 5:00 8:00 8:00 8:00 8:00

Start
Orient.

11:00 9:45 9:30 9:00

.

9:15 9:10 9:30 9:15

.

'9:15

Start
Testing,.

11:50 11:15 10:30 9:30 9:45 9:40 9:45 9:30 9:30

Lunch
Break

1:05 12:30
e

12:30/.12:30 12:40 12:40 12:35
1 -

12:00 12:30

Restart
Testing

1:50
''

1:05
.

1:45 1:15 1:20 1:40 1:35'12:50
,

1:45'

Winding
Break

4:00 3:30 3:15 4:00 5:25. 2:50 --

Restart
Testing-

4:15 3:45 3:45
,

4:10 5:35 2:55
,

End
Testing

7:45 7:00 8:00 5:10 5,:20 6:15 3:25 4:30 :00

End
Session

8:45 8:00 9:00 6:10 6:20 7:1 4%:,.2-

,

5:30 6:00

,

."gnd Testing" ;represents time at which last subject stopped
Working on the problem

"End Session" represents time at Which allcards were replaced
inn banks, subjects were dismissed, and experimenter completed'
trrdown

. .

Subjects werefree-to work at their own pace and,patterri,

within their interpretation ,,of....:the..clesignstrategy. The only

,formal requreMents, were that they should indicate the strate-

gy step they were using at'any Plading 'an appropriate .

S .

indicator card in the display area; and that on the first prob--

e

1:*.
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B. Experimenter Operations
4

9

The experimenter's major role was as a monitor, super-
°

vising subjects and apparatus to. guard against accidents or

difficulties. The experimenter did not interact with the sub-

jects duringthe experiment, excet for a few briefs questions

shown in Appendix E-1. The relatively complex camera set-up

was checked frequently (Appendix D-3) to insure that the

record was being made satisfactorily.

C. Break Periods

A lun'cheon break of approximately one hour was scheduled,

t which time the cameras and timers were stopped. Subjects

were cautioned to. avoid either looking'at each other's work

or-discussing the experiment during break periods. Both this

period and a similar mid-afternoon break,were used to rewind

the cameras. After each break, all subjects reassumed their

positions and the cameras were restarted. Informal, restroom,

and'stretch breaks, were permitted for individuals, but the

cameras remained in operation for these brief periods.

D.. End Session

The conclusion of work on the test problem was left to

the discretion ofeach individual subject. Usually the pat-.

,tern was:' a) one subject would announce that his work was

completed, b)' the_camera and timer for this subject would

be Stopped, c)° shortly thereafter the other subjects would

Conclude their.work (this could take as much as an hour),.

6G ,
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d) aftei a given subject had completed his work, he would be

tj4requested to return hliiS cards to the information bank.

E. Subsequent,Sessions

A similar procedure was followed for a1.1 nine test sessions

. over the three weekends, with some variatns: a) design acti-

vity started earlier on each successive weekend, 'b) the after-

noon re-winding breaks were omitted in shorter sessions, and

c) the coordinate`, system was abandoned in favor of

direct graphic layouts after the first sessions.

F. Debriefing Meeting.

A meeting of the nine subjects was held shortly after the

last test session, in order to obtain retrospective observa-

tions on the experiment. The subjects were asked a series of

queStions which are given with their responses in Appendix E-2.

The questions covered the following areas:

A. General Impressions

B. Representation of Real
Problem-Solving Processes.

C. Ability to Follow
Test Strategy

D. Diffe41ce FroM
Normal. Strategy

E. Learning From
Experiment

DATA PROCESSING

F. Reaction to Informa-
tion Grouping

G. Reaction to Informa-
tion Bank

H. Different Ways to
do Experiment

I. Reaction to
Apparatus and Method

Once the experiment was completed, the film record gener-
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ated in each, test session was displayed using a "single-frame"

16mm projecto?. Data was retlibvedoby means of a frame7by-
k

frame inspection of the film record. The resulting data was

used.to generate a, variety of "performance" measures, using

,both Machine and manual tabulation.

A. Data Coding

A coding procedure was used to translate observations of

.subject operations on-the film into a form convenient for

'further processing and evaluation. This coding procedure was

developed as a means of effectively and efficieptly represent-

ing the data in a form suitable for keypunching. "The coding

methods and "conventions" are described in Appendices. F-1 and

F-2, essential feature include:

1. Identification 7. Group Relationship

2. Frame Number 8. Relationship Type'

3. Strategy Step. 9. Disposition Type

4. Information rtems 10. Verbal Type

5. Information Status' .11. .Graphic Type

6. Information Grouping

Using the coding system it.was possible o review and

code the films relatively easily, noting only changes occur-

ring between frames. The completed coding sheets were sub-

mitted to the keypunching service. A total of 17.,743'cai.ds

were punched.and later transferred to magnetic tape.

7



B. Computer Tabulation fl

A considerable amount af.data was available in terms of:- .

a) information use, b) groUpings, c) relationships, and

d) modifications; recorded by: 1) time, 2) sequence, and

3) strategy step for each 'test session. For the Purposes of.

this report, within the.time and resource limitati"Ons, it was..

only' feasible to use a' summary of this data: tabulating total

scores four each measure Over each entire test session. A pro-
'

gram was written to generate frequency counts and related

statistics for infOrmation item selection, reuse, and groupings.

Details are hbwn in Appendix G-1, :Major information types are.

listed as follows:

1. Item Selection (Class and subclass totals)

2. Item Reuse (total reuse, total reuse/item)

Grodpings (total'grougs formed)

4. Grouping:RunS (length of group"sequences)

5. Total Number of Cards (data)

The program was somewhat complicated due t the-number of

tabulation listings and statistical. functions t the data

could be.read by the computer very directly using the item code.

and group numbers.

C. Manual !tabulation

Manual tabulation of additional data variables was em-

ployed due-to the relative expense of program..writing. This

tabulation wa..9 based'on a print-out of the data cards in an

easily readableforma0Appendix G-2). Using this method of

7
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hand counting .the following measures were obtained:.

. Number of Frames/SessiOn

2. NuMber of. Relationships Formed
.

3. Nuthber'Of Disposition Occurrences

4.. Number of Verbal-Notations

5. Number of Graphic Notations

Although this procedure was e-consuming, the process

'was simplified by noting only abso ency of occur-

rences rather than specific types weth h category.. In

.addition, these variables were by their ture less numerous

than.he information item data' taburaga by computer..

SOLUTION EVALUATION

'A separate pro edure was used to generate measures of

solution effectiveness, based on the'solutions.as presented

in the film record, rather than the item-by-item coding.,

This process used diredt inspection by the experimenter and a

jury of expert evalUators to identify and order solutiondif-

ferences.

A. Solution Record

Solution data occurred on the film record in. terms of:

. a) graphic sketches made on the chalkboard, and -b) specific

inf rmation items-related to the solution, Th graphic images4

e literally copied . from the film,. using a projection and

acing technique, including notes and specifications written.

With the drawings. Related solution information items wer

usually indicated by their placement/or conteXt and their code
1.

1
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ntimbers were recorded in the groupings shown by the subjects,

fot later decoding\in written form.'

B. Solution Format

The soluion data was reorganized for presentation to

the evaluators and for general reference (Appendix.H-3, H4):
.

a) the subject's drawings were re= drafted using-a standard

format to-fit an 81/2 x 11" sheet, b) a- perspective view was

generated by the experimenter from the subject's drawings,

c) the square footages of the proposed designs were estimated,

and d) a solution specification sheet was generated, listing

the solution elements selected by subjects, screened for dupli-

cates, and arranged with informative "element type" headings.

C. Solution Evaluators

A panel of Iesign professionals was used to review the:

solutions in order to establish meaningful, expert compaiisons.

Individuals were selected on the basis of their professional

standing to include a variety of .orientations, toward problems

of this type, 'including:

1. Campus architect, UW-Madison, member AIA.

2. Partner, local architectural firm, with prior.experi-
,ence in.the design of classroom buildings.

3. ProfesSor, Department of Environmental Design, with-'
experience in educational facilities_design,

These individuals were approached by the experimenter'

who explained the nature of the evaluation task and secured

the Cooperation Of each person on the basis of their interest,

7 4
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withla small honorarium for the effort involved. Evaluators

were given three weeks to complete their judgments..

1, S'.
D. -Evaluation Criteria.

ci

Evaluation,criteria were generated by the experimenter

to assist the professional evaluators in making'their judg-

ments, based On considerations commonly applied to design,

solutions, formulated .in terms.of the materials available

for evaluation (Appenokx H-1) . Specific criteria titles were:

1, Comprehensive 4. Aesthetic

2: Effective 5. Innovative

3. Efficient 6. Coltiplete

E. Evaluation Package

Materials were assembled and, aCkaged in a looseleaf

binder for. use by the evaluators, providing explanatory_

informationsin.a form which would be cOnvenient,to handle.

and review. Major types of information included:

1. Description of the Experimental Task

2. General Instructions for Evaluation

3. Description-of the Criteria

4. Listing of General Tequirements

5. Listing of Specific Problem Statements and Require-
ments

6. Nine. Solution Drawings for Each Problem

7. Nine Spedification Sheets for Eath Problem

8. Ranking and Rating Sheets for Each Problem

7J



The general and specific requirement statements (Ap -.

pendix H-2) were deVeloped directly from the information banks

80 that evaluators would haVe available to them the same in-d'

formation given. to subjects.. The solution ;drawings and, speci-
--

fication sheets were presented front and back ind plastic
o

sleeve so that they could be used together, and could be

removed from the binder to facilitate cleci'sion7making. The

evaluatorS were not informed of the use of'differentstra'-

tegies and the order of-presenting the nine solutions for each

problem was randomied to eliminate strategy groupings and

order effects.- Subject sorutions were identified-only by

a code letter representing order of presentation. The evalu-
4

ation forms provided for a two-step judgmenti ranking the solu-

tions-td each problem, using pre-printed boxes; then,rating

the solutions to show relative differences using the code

letters written along a cOntin ous line to indicate 46Qmpari

(sons with "best" and "worst" e pected solutions.. The results

of this evaluation are indicated in the following section.

with the other experimental measures'.

F. Solution Characteristics,

A separate manual procedure.was,uSed to generate solu-

tion characteristic me-asures,.as an effort to.reinforce the

evaluations. TheSe measures were tabulated from-an inspec

tion of.the solution drawings, and specification sheets.

Details of the development are described .in Appendix I-1,



characteristic Types included:

1. Number of.Elements. Listed in Specification'Sheets

2. Number of Details Provided in Solution Drawings

3. Estimated Square Footage

4. Number of Room Divisions

5. Number of Functional RoomPrreas

6. Number of Changes in Floor Level

I

7 r
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Toy

.CHAPTER V - INTERPRETATION: Results and Implications

Introduction: al"

The experithentalresult were quite eXtensive.with a

large number of individual measures of'subject.perforthance

and solution' quality generated from the experimental.data.

However, the usefulness' of the results in determining the

effectsof design strategies was limited by the great vari-
-.1. .

ation in .subject responses pithin strategy groups and the
A,

4.
.

lack of distinct strategy differen.ce on:major measure's such
o

__as overall inforpatibn useage, total timerequired for problem-

solving, and overall solution quality. Despi'tethis, there

were a considerable number of suggestiVe differences in the
,

response of strategy groups on specific measures which could

be discussed in terms of different strategy characteristics.

Based On these suggestive differences and the overall config-

uration of the results, modified by subject Feedback in the

debriefing sessioni.itis possible to develop' some tentative

ithplicationS for future research in design.metho.ds and for

environmental design methods in general.

EXPERIMENTAL RESULTS.

The major emphasis .of this experiment was on the devellAp-

)

ment of petform Ce' measures describing the subjects' use ofT,,

information while solving the test problems. Consequently,

the major part of the results covers Measures related to the

overall patterns of information use, and the frequency of

selection and reuse of information within specific informa:-.

70
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tion type categories. N. much smaller number of measu es were

generated from:the inspection and evaluation of the olutions

developed by the subjects. All of.the measures are esCribed.

in detail the appendix and summarized in the bbdy of the

report. An additional type of result,-the response given by

subjects in the debriefingL session are listed in Apendix E-2.

N., Presentation of Results.

In the final results, seventy-one separate mesures were

generated for use in this report: The distributi n of these

measures, by category, is shown in Table 5 -1. In reading

this table it should be observed that category # summarizes

use characteristics.oller all types of informatio , while

,categoltes #2 #5 repres nt use scores for Jiff -rent types

f information. The spe ific measures within,e ch category

are described in Appe ix i-1,.and individual Subject sdoreS

Table 5-1 Distribution of Measures

(figures kepresent number of measures estIblished
ineach category)

TYPE OF MEASURE. # OF
MEAS.

1. General PerfOrmance i 15

2. Definition Information
-.

lo.
.

3. Development Information
.

.10

4. Solution. Description Information 10

5. Solution. Element Information 10

6. Solution CharacteriStics
\

.

7'

7. Solution Evaluation / 9

-ALL 71

- 7(j
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for each test session are presented in AppendiX 1-2, following.

the format described in Figure 5-1. For reference purposes

the average scores for each strategy group over all three prob-

lems are. presented in Table This table lists all of the

measures with the exception of the overall solution ranking_

and rating scores which are averaged in the final entry on.

the table. The measures in the table are identified. by

abbreviated desCriptive title, and specific. important measures
g

are further identified .inthe discussion of specific measures.

It shOuld also be noted that the scores for each measure

represent frequency counts for the indicated dependent vari-.

able, except for the solution evaluation scores in categOry

#7 which represent the average of the evaluators! rankings

and ratings, in which "1" was 'the best poSSible score.

B.. Analysis of Variance

An.analysis of variance was applied to each of the

measures in-order to determine a statisticalmeasure of

significance for'difTerentexperimental variables. This

analysis was used despite the acknowledged high variability.

in-individual subject scores and the lack of statistical

power in analyzing responses from a small group cif subjects..
. .

The usefulness of the test was considered to be its ability
\

to highlight special effects within the mass of data as a

basis for further discussion. The anlysis was based on

the model shown in Figure 5-1. Using this-model, levels of

significance could be computed for the effects of: the test
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Table 5-2 Average Strategy Scores-

(figures represent average 'strategy scor, Usually. "frequency'ci.
on a, giverl measure, averaging-three.subjeds over three prQb-

_

lemS. within a s6.4tegy groupi. see Si:on.Figure 5-I)

TYPE MEASURE STRATEGY
5 10 15

1.1

Gen-
eral
Per-'
for-7

.

M an be

1.1.1 # 47
ems Select.

30-'56199

1:1,2#' Card
Generated'

:

634/768580
*..

1.1.3k Era,-
mes Requrd

? 83.4.68872
..-

.
2

Ma-.
jor
Per-
for-
mance

1.2-.1 # It-
ems Reused

'90115.92
,

1.2.2 # Re-
use'Occur.-

139215170
;

..-

el4A 97

ns Formed

t
14, 29 :36 28

1.30
Seco
ndary
Per-
for--
mince

,

P
9611 2

,

5

,

1.3.2 # Di-
spositions

Z111
.* -4,

86

1.5.34 Ye-
rbal Notat.

4 8
i

11

. V

1,.34'4 #;Gr=
aphic Not.

4 -4 A

1. 4
Comp-

arat-
ive'
Per-

.for-g
manse

11.4.4

z.

14.1 # Se-
lect. Group

6,E65 43

1.4.2. Re-
use Groups'

45 79 52

,1,4:3 Avet.
Sel. Gp. Sz..

, 4 4 6

Aver.
feu. Gp. Sz.

3
.

Underlines ind
2.= .05, '3 = . ...1.

.,

* indicate6 a iAer'level of significance, on one or
,more individual prOblems, than shqwn by underline.

I

TYPE-
. .

. MEASURE . STRATEGY-
. 510'15

10 '62.1
Def-

2.1.1 PrOb-
em De scrip

ini2. ,

tion
Info=
rma-
tion
oel=
ect-
ion

2.1:2 Proz-
ss Descrip

. 15
77

-2.1.30ver-
all Req.

23 .1 16

2.1.4:Gen=
eral Req..

*
15

.

1,1 10

ALL
...,/

63

-A,

35. 3

.

Dev-
elop=
ment .ign
Info-

a=
ion
$el
ect-
ion.

3.1.1 Act-,..
ion Types .

25
.

19 -9

3.1.2 Des-.
Con6id.

36' 26.21

3.1.3 Re67'
earah'Info.

25
"-

3424

3.1.4 'Gen,
eral Info-.

.13 19
.

1

ALL 99 98 72

4.1
Solu-
tion
Desc-, 'tion
ript-
ion
Sel-

,
ion

4.1.1 Ele--
ment Class

18 17 6

4.1.2 Solu-
Concpt

32 20
_

Z,

4.1.3 Gra-
phic Elem.'

4 6

4.1.4 Ele-
ment. Specs

6 9 a

ALL
-

59 52 49

gree of signifiCance, 1 =...10,

8'
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Table 5 -2' continued'

.TTEE
, .

JTEASURE STRATEGY
5 1,0:15

5.1!
Solu
t,ion
Ele--4
meat
Sel ',-- '5'1°3
ect-,

,ipment

inn.
.

5..1.1 'Mat--,.

e ials
23 13 8

5 1..2 Fur-
nitilre

11
,

14
.

8

u-Ed 1671 8

5.1%4 Anc-
illary

*

14 'h3 10

ALL .

. ; .

'61- .r/7 34,

2.2

pef-
ini- ,

ti on:-

Info-.'N
rma-
Lion
Re-
used,

, .

2.20"Prob7
lem. Descrip

2.2.2°Trec-.
ess Descrip

5 0 4

.

2.2,.3 Over-
all Req.

,

7 8 19,

2.2.4 Geri;-
eral:Ree.

2,

ALL
.

16 1053.

.,.2

elop- .3.2.2
rnent rirm'Consid,.
info- o7

lion .pa.rch

Re-
uced'

3.2.'l Act-
ioaa Type's'

,

16 29 .5

Be-s- 1424
''-

27'

27

1.).20-Res-
Info.

tO

3.2.4.Gon-
eal Info.'

8
*

11 12

ALL 38 90 45

4 .2
0itt.___'

tion- .4.2.2
vest-

0-."-.

ised:

.

4...2.1 ,alae-2

anent Class
16.22
,t-.r.,

25.;

4

6.-

1

Solu-
tionvConont'

44.3, Gra- 1

11,c L i3.en.''

:1 2
,

4.2,4 '1,je- ,_ 2'
risen ?; br,c,cs

6 1

,

.

.

.

yr;

72

.TYPE. A

..

;MEASURE
'' .

STRATEGY '

5.10 lq
,...

.2
Solu-
Lion
Ele-
went
"'.'used

5.2.1 Mat-
erialS

6 5 2

, /

5.2.2 Fur-
niture 5

.,9 1.9
,

6?

5.2.3'Eqd-
ipment

12.13 5

5.2.4 Anc--

il].---al----

*

11 '8

,

6

AlliL , .- 38 48 20

6.1
Solu
tfon.
Scope-

6.1..1 All
Sol'. Items

024108 83

6.1:2 # SO=
lution.,Spec.

35 56 28

6:1.3 # Dr- '14

awing; De t.

16 1:'3

6.2
Sulu -
Lion
Para-
met,.
ers

641 # Sq-- 11
are Feet' -,

27 1.3

6;2.2 # Ro- 4:
on Division_'

4
4

*

.6

6.2.3 # Fu-
nction Area .

7., 5.
.

6.2.4 #Le- 2
vel ohatie'd

2

71
Solu

-

tion
Eval-
uat
don

a

7..1.1. Qom-
preliensive-

5

7.1.2 Eff-
ective
7.1.,.x.Eff...

-' V',
icient':.

5

7.1.4 AesQ- 5
thetic I

5 5

7.1.5 Inn-, 6
evaive

6

7.1..6: Corm` -

Viete .,

6 LI

ALL 33 32, 28

4 ;
r

O

6
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strategies acting over the three problems; the interactions

between strategies and test problems; the individual test

problems themselves; and the variability of the subjects

within strategy groups. It should be noted that since the

test problems were presented to all subjects in the same or-

der, the egfects ascribed to problems may also represent

sequence effects. As an.additional test, the data for indi-

vidual test problems was used to determine levels of signi-

ficance for the effects of strategies on individual problems.

However, it was assumed that these results would be less,

important due to the smaller amount of data involved.

FigUre 5-1 'DAatrix,for Analysis of Variance

(indicating data configuration for 27 data records)

SUBJECTS
S1 . S2.

, S3
X11 Xlf X13 X21 X22 X23 X31 X32 X33

P1 X111 X112 X113 Sli X211 X212 X213.T21 X311 X312 X313 S31 P1

P2 k121 X122 X23 g12 X221 X222 .X223 S22 X321 X322 X323 S32 P2

P3 X131 X1.32 X133 S13 Xf31,X232 X233 S23 X331 X332 X333 S33 P3

. X11 X12 X13 S1 X21 X22 X23 S2 1.X31 X32 X33 S3 X

MODEL: Xijk = X + Si + .(SP)ij + Pj + Uk(i) (UP)kj(i)

Xijk = individual score on a given measu e

,5t = overall average

Si = test strategy (Si = 10-step; S2 = 5-step; S3 = 5-tep).

Pj = test problem,(P1 = Office; P2 Snick Bar; P'3 = Conf. Rm.).

(SP)ij = strategy-problem-interaction

Uk(i) = subjects within strategies

(UP)kj(i) =,Error

Xik = individual subject using a given strategy

Xik = average score for' individual Subject over all problems

4

S5
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average sc951a^for each strategy over all problems

Sij =. average score .for each strategy on a single' problem

Pj = average score for each problem over all strategies

C. Significance of Results

The outcome of the analysis of variance is summarized

in Table 5-3 and the respective levels of significance are.

indicated on TOle 5-2 and on the individual results tables

in Appendix 1-2. The most important obServation is that

even including significance, at the .10'level, the overall

strategy effe,ct.was demonstrated on only 8 out of 71 measures.

Table 5-3 Distribution of Significance,

(figures indicate number of measures 'which display a given
level of significant difference for each variable)

SIGNIFICANCE EXPERIMENTAL .VARIABLES .

,

StrategyStrategyStrategyAll
Overall /ProblemxProblemStrategy

ProblemSubjects
W/In St.

.61 2 2 8 12 13 30

..051 4 6 '10 20 7 16

.10 2 '8 6 16 12. 4

EST (12) (0) . (0) (12), (0) (0)

ALL 20 16 24 41*. 32 " 50

NOTE: "EST"represents measures which displayed consistent
strategy overall differences based on inspection of the
data, but below statistical significance

*indicates total number of measures which displayed strategy
differences, adjusted for overlapping variables.

This result is statistically-within'the area of a random dis-

tribUtion of.effects. Additional strategy effects were

shown for indi. dual problems, but again the number is small-

84
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as compared with the total measures. The effects of strategy

interaction with problems were somewhat more numerous, sug-

2esting the possibilit f some difference between strategy

groups. However, these interaction effects are difficult to

define and still affect only a minority of the measures.

This overall low level Of significance is modified slightly

. by a grouping of the different typeS of strategy significance

with measures where some effects were estimated but not

statistically significant. This grouping includes over half

the measures but at 'best can only serve as an indicator

possible significance confounded by other experimental

variables. In particular,.the effects of individual problems

and variability of subjects within the strategy groups appear

to have had as much if not greater influence.

The lack of significant strategy effects is further

emphasized by referring to Table 5-2 and noting the lack of

significant differences for most'of the overall performance

measures in category #1, and the absence of significance for

solution measures in categories #6.and #7. Even in measure

1.1.3 # Frames Required (by definition, twice the number of

Minutes required for problem-solVing), the apparent signifi-

cant difference in time was based on a highly abbreviated third

`test session by the 10 -step strategy group, attributed to sub-

-ject misunderstanding of the experimental task. The strate-

gies therefore did not appear to demonstrate effects on the

measures, of overall infoination use, amount' of time or effort
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required for solution, nor were the solutions produced by

the different strategies significantly different. The ini-
y

. tial, basic conclusion is that the experiMent was not suc-

cessful in demonstrating comparative differences between

Strategies.

EXAMINATION OF MEASURES

Each of the measures was examined7by inspection, after

the initial analysis of variance, to determine if any sug-

gestive differences were present that might cOntribute-to

a better understanding cpi.the results. The-examination con-

centrated on measures where some level of significance Was

present, but alSo Included measures where consistent dif-
,-

ferences could be observed by'lignoring the scores of at most

one subject in each strategy group. This-latter approach

represented even lower levelS of significance, but did make

some-allowance fof the high variability. in subjects. In,con-

ducting the examination, the emphasis was on interpreting

apparent differences in terms of the meaning of the' measures

and their interaction with the expetime9t.al variables. ThiS

was largellrbased on the experimenter's experiende indevelop-

ing the experimental materials and a general background in

environmental design.° The purp8se of the examination was not

to fgrce concluSions in the absence of meaningful significance,

but rather was included to demonstrate some of the Capabili-

ties of the experimental method 'and raise some, questions for-,

further experimentation.



7.7

,
A.. Problem Results

The effects of the test problems on different measures

were important because of the attempt to control the selec-

tion of problems in order to minimize problem effects, and

because problem effects operated across strategy groups

providing a basis for comparing specific strategy differ-

ences. The differences in average problem scores are shown

in the individual measure tables in Appendix 1-2, but the

summary of types of effects for different numbers of .measures

is. provided in Table 5 -4.: This table indicates problem of -.

fects:in various different configurations. The most preva-

lent configuration was a descrease in the scores between

priDblems). This decreasing effect. does not appear be due.

-to the problems themselves, since there is no o vious tie-

.)
in with problem characteristics, but rather appears to indi-

cate a sequence effect- over the three test sessions. The

assumption is that the subjects became more selective in their

utilization of 'InforM'ation and related activities due to all

increased familiarity_ with the experimental task'. However,

this,may alsorepresent a. lower level of motivation with

repetitions of ,a similar task. Specific measures demon-
,

strating this effect and possible interpretations:are given

1.1.2 # Cards Generated - shows a steady drop between each.of

the three test sessions ,(p=.01), perhaps due to greater ef-

ficiencyficiency in information handling.
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Table 5-4 Distribution of Interaction Effects
f . -

(figures indicate number of measures on which a given variable
displayed an effect with a given configuration)

CONFIGURATION VAIIABLES ,

-Type Session Problem Strategy Perform. Strategy SOlution

5' 0 15 5 10 '15

I-III__

SAM

All
Steady

7 6* 0 1* 0 0 3*

II
Down

.

.

.134

II
Up

5

ALL 19* 114 8 19* 0 0 '3*

DECREAS-

ING

I-II
IDawn

16*
.

10* 0

IIIII
Down

*

8* 2*

17117T11
Down

9* 1 8* 0. .2* 0

ALL '33* 6* 24*.. 6* 0

1-,

.INCREA -

ING

I-II
Up'

-2*
1

6 0 0 3*-

II-III
U p

' 2*

I-II-III
Up '..

1* 0

ALL 1* 0 5*.

NOTE: Interaction effectg' occur.When a-gisiven variable influ-
en)es the data in definite direction over the three
test sessions (I, II, III); for strategies the inter-
action represents a direction taken-by one strategy,
while_ the other two strategies move in a different
direction

* indicates that a majority of the measure displayed a signi-
ficant interaction effect at least p=.10

For Strategy Solution, a decreasing direction indicates that
the solutionS are improving

88
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.1.1.3 # Frames Required indicates a major drop between the

jSec;nd and third sessions (p=.10), suggesting that although.

the level of information proceSsing decreased from session I

to II, the discrimination required additional time.

The individual measure groups reinforce the decreasing pat-

tern with 3.1.5 All Development Information Selected and 4.1.5

All Solution Description'Information Selected showing a steady

decline over three problems (both, p-=.10). In addition .the

.

drop in Frames is paralled by 3.2.5 All Development Information

Reused (p=.i5).

. There was also a noticeably different restAnsegiven On

problem aI, apparently due to subjecf. interpretation of the

Snack Bar as a larger scale problei than theother two. The

effect i,s.first noticed on 2.2.3 verall Requirement.Informa7

tion Reused, which increased in frequency in coMparison to

problems I and II, although not significantly, suggesting-

that more effort was required to define the more complex

problem. This effect is reinforced bya similar pattern f

4.1.2 Solution Concept Information .Selected, apparently indi

cating'a corresponding increase in solution complexity. The

assumption' is also supported by a decrease in 5.1.2 Furniture

Elements Selected and 5.1.3 Equipment Elements Selected (p=..C)1,

.10), w4ch jr.ight.be expected where these elements were less

important at the
larger.V

scale. -The scale assumptiOn is

lithrally confirmed by the relatively hither levels shown in

P6.1.3 # Drawing Details, 6.2.1 # uare , 6.2.2 O'Room



Divisions, 6.2.3 # Functional Areas (p=,05, .10, .10, .05)

B. Performance Results

The effects of strategies bn problem-solving performa

while lacking strong signifiCance; did display a number o

differences which could be related to the characteri ics of

the specific Strategies. The effects for strategies over
k

all problems are indicated in the average scores sho n on

Table .5-2: Strategy-problem interactions are based on he'

strategy, averages for each prOblem 'shown in Appendix 1-2,

8 o

and key relationships are represented in Figure 5-2 and in

Appendix 1-3. The range of strategy- problem interaction con7

figurations is ,shown on Table 574.. Important measures re-

lated to overall performance, .problem-solving information,,

and solution element infoAnation are desciibed below with

possible interpretations:

1. Overall Performance Measures (Category #1)

The indicate a number of.strategy differences affecting

overall performance; demonstrating different. basic strategy.

approaches.

1.1.2 # Cards Generated'- The 10-step strategy tended to

generate more data cards than the other strategies on all

three ptoblems, although the effect wa\only-significant on

probleth (p=.10). This represents a' high level of.aCtivity

on all measures. Similar: effects appeared on 1.3.2 # Disposi-

fr

ff
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tions, (p =.05.), reflecting a large amount of activity with

__individual item cards; and 1.2.3 # GroupsFormed (I, p=.10),

indicating alarge selection and reuse of items (see 1.4.3,

1H4.4). The impression is that the.10-step strategy tends to

encourage greater concern:with detail in handling information.

The effect of the 10-step strategy is also apparent in

the problem interaction on this measure, with the 10-step

showing-a dramatic decrease in the number of cards used,- as

much as 300 cards between each session, while the other stra-

tegies remained steady (p=.05). This pattern is repeated on

# Dispositions, #. Groups Formed, and 1.2.4`# Runs Formed
.

(p=;05, .10'. The pattern is particularly evident for

3.1.5.All Development .Information Selected (p=.01). The

suggestion is that some initial confusion resulted in very

high acfivity on the first problem with'a second re-evalu-.

ation taken after the second problem.

The 15-step strategy demonstrates an_aiternative inter-

action.effect on this measure, with a slight but noticeable

drop inactivity betWeen problems I and II and then a rise

back up again on problem III.. This pattern, generally occurs

on various measUres in' parallel with the 10-step steady de-

crease, patticularly on Dispositions; Groups., and Runs.
.

Examples -of-the pattern on specific measures include: 3.1.2.'

Design Consideration.Information Selectict (p=.01); 3,2.4

.General Information Reused; and.3.2.5 All Development Infot-

mation Reused '(p=.05), In comparison with ..the "Problem

, .

Results', these suggett that the low number of, data cards for



the 15-step on problem II may be dueb a sensitivity to

scale with a simpler development- use for the larger scale

problem.

83

1.1.1 # Information Items Selected'.- '411e drop in overall

activity for the.10-step strategy is iepeated on this Measure

between problems I and II, with the other strategies steady

4p=.01) This:reinforces the assump lion that the 10-step

group made an essentially random selection of information on

the first problem, which was corrected on problem II.. A

similar pattern occurrs on 1.4.1 # Selection Groups Formed

(R..05), and the area of impact-is dicatedby the non-'

significant but distinct repetition of the pattern on 2.1.5
re

.All Definition Information.Selectedq and 3.1.5 ;All Development

Information Selected-
I.

1.1.3 # Frames Generated The 5-step strategy required noti-
,

ceably more time to complete the design task, p rticularly

as compared with the 10-step strIegy (p=.01). In comparison
1 4.

to 1.1.2,.this suggests th he-5 step strategy, s less

efficient, requiring more.time to accomplish less info ation

processing.

The interaction effect on th s measur6'shows that the

15-Step Strategy remained:relati ely steady overall three

problems, while the 5 and 10-ste strategies showed a.majbr

decrease in frames between II an III (p=:01). Since the

0
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frames for the 15-step were initially low, it is possible

that the other strategies were deyeloping more efficient

procedures over the three sessions

This assumption 1s reinforced.in part by 1,3.4 # Graphic

NotatiOns, where the 15-step was noticeably high on problem I .

(p.=,05), despite experimenter attempts to limit graphics in

favor of a !"coordinate" system. The suggestion is that the

15-step group completed highly developed solutions on I,.whic)ia

required graphic expression. In addition, 1.3.3 # Verbal

Notations showed a relati'vely high level for the 15-step on

problem III (p=.10), raising the possibility that the 5 and

10-step groups oversimplified their procedures by the third

problem, while the 15-step was sti@ operating at high levels

of complexity.

2. Problem-Solving Information (Categories # 2-4)

These measures indicate different responses to informa-

tion types or categories, including both selection and reuse

of information in each session. Specific information differ7

ences suggest clues to basic strategy philosophy and approach.

2.1.1 Probi_em Descriptor Information Selected The 10-step
. 4

stfatagy was low .overall on this measure, particularly for

problem III (p=,10). This' type:'of information talas used to

define the problem in general terms before beginning the

detailed definitiOn, and the low utilization suggests'a.less

structured approach to problem definition. The effect is

reinforced b/ 2.1.3 Overall Requirement Information! Selected,
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.
.

.

which was very little used by the 10-step group on problem

III (p=.1.0), appatently reflecting an overSimplified delfinLL-

tion on this problem. n contrast, the I5tstep group was

noticeably high overall on 2.2.1 Problem Descriptor Informa,-.
, .

tion Reuse, particularly as,compared with-the number of these..

. items selected, suggesting a greater concern.with formulating

the initial definition.

,

2.1.2 Process Descriptor Information Selected The'5-step

.Strategy was very high on this measure, with the,other stra-

tegies showing negligible scores (p=.0,5). This information.

type was unique,' listing alternative design-techniques" or.

'heutistics" rather than problem information, and the asSump-

. tien is that the .5-step grdup was uncomfortablemitiP their

open-ended strategy and used -this information to further.

clarify,their design activities.
'c 1,

,
. .

0.

,

' A parallel effect' showed .the 5-step-group 'witha signi-
. , A -0

ficantly high score on 2.1.5 All Definition .Information Se-
-...

.

lected (p=..01), suggesting that in general the strategy used

a-more diffuse search process in attempting to defil:ie the prob-
,

, . 4, ..

lem.. This is supported by. thelligh level shown on 2.1.4

General. Requirement Information Selected (III, p7.05), an

information type which was considered to 'be marginilY tele-7

vant, and was inclUded in the information-bank:yrimarily.for,

the sake of completeness,.

tr
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31.1 Action Type Information Selected-t Both 5 and 10 -step

4
strategies were high overall on this measure> with the 5-

step particularly high (p=.05). This effect is important
. -

since this information type simply lists a?ternative'lactivites,
A.

which might take place in.the,probleM environment,. and con

centration on an-abtivity-by-activitylahalysis.see ms-bo,be

aninefficient,' mechanical approach in a limited, probem-solv-
.

. .

ing session. It should-1Denoted that the,la-step group tended

-

1 to be,7ry high on Reuse (!2.1) of this ihfdrthation,

vWf.*atinI that the items reCeived more than asual'attention.

t'-;,ii:10iT4ir effect-is event Ele ent Class Informa-,
;

1

.f.iWt-6.1.ected, with both' str-ategies rela mely high on this,

listing` oaf alterpative general types of sol tion elemeh,4

:uggestimg amore'tiogged,mpil.ical 'approach.,

,---

4.1.2 Solution Concept Information Selected -.In contrast with
. e

),
the above, the 10-step strategy was low-ovet&11)Oh mea"--

e .

sure (D=.111), 'which include 'aonceptUal statements describing

variety-of solution approachee and diMenslons. *Thipinforma-
,

Of

tioh.allowed subjects to sketch out solutions in general terms,

before, beginning detailed development, and the low utilitation

confirms the more pedestrian approach. V Although the.5-step

strategy was high on this..measure, 4.2:2 Solution .Concept
.

--------IlmEormatLon Reused, shows a much higher level of applibation

(

.
.

for the 15-step group. In particular, a s1g4ificantly high

score'for.Reuse on problem V(p=.10) suggested thathe 152

a6

.
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step subjects were able to cqmprehend and utilize.Illieinfor-
1 , . 6...'

1 z.

.A.

mation much earlier than the other strategies.

4

3.1.5 All Development Information Selected - The 15-step

g/toup was generally loW overall on this measurp, although

high subject variability preented significance. The assump-
.

tion is that the.5'- p approach wasmore economical and

selective of information used in:development, with a high

dependence on ovefall conceptual informatiOn. Inecomparison,

the 10-step strategy Was high on this measure. and particu-'

"Iarly high on 3.2.5 All DeveIOpment,Information Reused.

_...0=.05),tand 3.2.4 General Information Reused (II, p=.10) .

4-
The impress'ion is that the 10 -step spent gonsiderable amoUnt

of effort on "busy work"; since the 'research" ihformgtion

was only marginally useable givens the time and scale limita-

tions; and the "general" inforation as largely concerned "

N ,

with:Trevious\traditional solutions. It should benoted

that. ,the 10-step group did not make correspondingly high use

of Design Consideration.Information.,(3.1.2, 3.2.2), considered,

by the experimenter to be the most relevant design development

informatibn.
i

18
.

3. Solution Elements (Category #5)
...

4
,

.

Although the selec6.on and sreuse of olution element
. _ / . ,

,
i .

,

information aid not show many significant strategy effects,

there were some indications of differences in this area.

>

\0
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Furniture Elements Sdlectea'- The 15 step strategy

displayed the sensitivity to, problem effect "mentioned earper

with a noticeably low score on this measure for problem II,

'and an increase on III, while the other strategies remained

the same letwedn (p-='.05), presuMeably.
r`t

de-emphsizaing furniture at the larger scale. ThigaPsump-.

tion is supported by 5. .2- Furniture Elements: Reused, on'which

the 15-step had,anaverage score of "0"-on II.

An Ninlierse effect for this strategy was noted,on

.
Research Information Selected, - where' the 15-step was notice-

,

ably higher on Ii, presumeably indicating layout and perceptual
.

informlion.appiied_to thelproblem. Another indication of

.sensj.tXvity.diffSrenCes was observed in the interactions on

4.2..2 -Solution Concept Information Reused, where the 15-step

used fewer concepts on II, while both the 5 and 107-step.

groups increased their useage on II. Appakently, the other
I I

.strategies responded. to the change in scale by making greater

use of More gendral conceptsc while the15-step simplified its
.

approach (Note: 'the 5 and 10-step strategies showed only

'minor "serisitivity", responses, ree Table 5-3).:
4

Ancillary-Elements Selected The 5-step strategy

displayed si4nificantinteraction effects do this measure,

binbreasing ix use between ali three problergsi while the
, )

'other strategies were steady or d creasing (p=.05). This'is
a

made particularly evident-by "sign.ficantay higher levels fok

9(6
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the 5,--step on problem'III for both Selection; and Reuse

((5.2.4)(p=...05. .10);.The:information ;type rep-resents a Oon-

,

4

,

, .

.cern with spatial enclosure and-mecHanical systems, leSs
,

- .
, .

, .

central .to Solu.tion .development, and the asSumption' is that'
i

O

a

0-
8.9

5-step group ignored or minimitea-thes1,e aspects due to

.

uncertainti'es about solution formulation on the earlier prob'-
0

lems and later increased. in-oonfidence and was able to
4

explore the solution in greater depth.

C.' Solution. ResUlts
8

The.twoettempts to compare solutions, by measures of

different'chatacterist±cs, and by- expert evaluation', had.

been inended to demonstrate differential strategyP'effects.

-However, the results 'indicated considerableNuniformity k)etween

_strategy groups, particularly- in comparison with the. variations
-

. / . _ .g. .
. ,

gin.prbbleff-sloIving peiformance. .The examination in this area,.
.. ,

. .

therefore, -is basedion the passible'dmplicatiOns of relatively
.

. :,..

Islight differences between scores.

1. Soluti on Characteristics (Category #6)'
.

These measures were developedin an attempt to identify.

objective differencesinthe solption approaches taken by

subjects in different strategy groups.. Due to the general

uniformity in Solution drawings andspecificatifbns,.there

were very few meaningful differences in this area: A mincir.

interaction did occur on 6.1.3. # Drawing Details' where the

I

5 -step reMained steady while the other\ strategies

99
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increased in detail on II,.presumeably in response to scale.

90

Another measure, 6.2.2 # ROom Divisions shove ;the 15-step ,

strategy high, on problem III (p.=%05) suggesting the main-
'"

tenance of a high level of complexity on `the .final problem.

2. Solution,Evaluation (Category #7) AI

The.solution evaluation measuresi .generated by,a pro-.4

fessiOnal jury of, eVaiuors', were intended to proVide a

9omprehensive comparison between. the solutions produced by

subjects in different strategy groups...' However, the re-
_

suits of the evaluation wele- inconclusive, the evaluators

themselves were highly.variableand, the results of their-.

evaluation as shown. in Table 5-2and Appendix I-2-averaged
. ,

out to verysimilarsoores,well below significance. Despite
1/4 !

.

he,qudstiondblesignificance, observation of the data does
O

suggest, that the 15step group. may have produced slightly
:

.

' better solutions, bOth in terms of all .criteria: 72:1 All

'criteria Ranking and Rating CoMbined;.7.2.2 All Ranking Cri7-
,

,

-,.
.

teria; and 7..3 All Raking Criteria;'and specific Measure's:
4 . ,

- i
. t ,

7.1.2 Effective, 7.1.5,fnnoVativei.and 171.6:Comi)lets. ThuS
. .

there iS.some'suggestion that the.15-steP.-gtrategyi.s more
.

-..1

..
1

. useful; providing effective, workable solutions, although
,

not necessarily superior in comprehensivenesslOr efficiency;

maintaining an innovative solution approach (as stressed =in

the problem statement); and maintaining a complete, thorough 1

.

solutidn specification,

100 .
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Interactions on the evaluation,were sigilificant (Figure

5-2), with the 5-stop strategy showing a definite improve-

ment over the three problems (fgr all criteria) while the 10-

step showed worse scores after the first problem, and the 15-
, .

step was steady to slightly worseon the last problem (p=.01).

The assumption is that. the 5-step demonstrated a learning

effect, while the'l()-step produced acceptable resip_ts only

with the greatest level of activity. The 'IS-step displayed

relave consistency after ,starting rather successfully, and,

the drop in quality on the final probleth may have been due

to the evaluators misinterpreting the high level of solution

complexity which wascontinued by this strategy (in accordance

with, experimenter's definitiOnof the problem), while the

other strategies simplified their final solutions.

-

0 D. Subject Results
,

The variability. of Subjects within strategy groups

1 -
_apparently was a major factOr in lowering 71e level of signi-

,

.

fiscnce for the strategy effects. The extent of the.variabil--
1. .

:ity is shown.' 2n Table 5-5, which indicates that all subjects
4

;. .

\varied uniquely from the other Members ih their groups on
,.,

at' least so f e%measureS,' and.that the directiOn Of the differ-

ence in 'frequency scores and evaluation scores was seldom con-'-
,-

sistent. This suggests a'high level of essentially random,

Personalize& inkerpretationsof the problem and strategy

with -in individual subjectslowev , an examination of.some

O

ti
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specific subject behaviors may help inIunderstan'ding some of

the,strategy group scores:

_ A particUlar subject effect was apparent in the evalu

ation of the solutions. For all Crii.diia subjects within-
4

straVeg.ies were significantly different (p= .01)4, in particu-
.

lar, two of the siabiects using the I5-step strategy were con-

.sidered to beTVery successful.(compared. with all other sub-,

jects, With only-one.Subject,in the 5-sLepgroup.as success-.

ful) , while the third-subject scored very poarly, also in

comparison with all other, subjects) . 'It is possible that

the two subjects actually represented-the effectiveness of

the strategy, while the third subject.(with an unusual'ap-
e

broach, described below) was mibinterpreted by the eaivators.

Table 5-5 Distribution of Subject. Effects
.°

STRATEGY PERFORMANCE --'

Difference 1. 5-Step 10-Step 15-Step
1 2 3 1 2. 3 \]. 2 3

_

HIGH 3* 3* 19* 2* 5 21* 4* 4* 12*
4

'6*LOW . 3* g* 3* 2* 4.* 6 1f 15*.

STRATEGY SOLUTION
Difference 5-Step 10-Step, 15 -Ste?

2 3-.1 2 -3 l' 2 3- -1

HIGH

,LOW

- 1*

0

1*.

.0

.0

1*

1*

6

0

0

0

0-

0

i 5*

0 .5*

0.:

NOTE: fewindicates that the majority of the Measures4Uisplayed
.- -a significantisubject dffect'at least p = .10- -

For Strategy Solution, a lowsgore indicates a "better"
solution

10r
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The third subject in thie 15-step group also diSplayed

unique and significant differences in sedection and reuse of.

two major types of information, scoring very high on problem-

related infoimation (generally p=.05), Wh4.1e.having low or

negligible ,scores (averaging 4 items to the group average of

52)foF solution element information (p=.01). While this may

be:explairied in part by an outer- concern with pkobleth develop'-

ment; the accompanving.solu-Uon graphics_ a verlecom-

prehensive solution rendered ingeneTal terms...
Id

Additional subject effects indicate general strategy.

0

group trends, consistent in themselVes, carried to extremes

by individual subjects.- Thus( one subject-in the 10-step

group showed an extremely,high reuse level particularly for

various types of deve6.opment information (usually p=.01);

-while one subject inthe 5-step group displayed consistently

high leVels of selection fdr all information types (usually

p=-01). These confirm. major strategy effects and suggest

ways ,in which individuals might haVe disallowed significant

effects.

E. Debriefing. Results

t.

The.debriefing session, after the running'of the exPer1-
P

.

ment offered the only introspective response from the, sUb-

jects and was directed.to responses tothe.experimentl for-.
-t

mat rather than the effect of strategies. In general, the

responses shown in Appendix E-2, suggested that theexperi-
..

10)

1
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mental task Maas accepted for .the mos part! by the subjects.

The basic approach; .taing,the in ormation. bank and teSt'ap-,

paratus, seemedl/ to be wOrkable'with minor revisions. Although.

there were some reservations aboul the artificiality of the
-

experimental situation, there seemed, to be overall agreement,'

or at least lack of strong disagreement, that the .experiment was
31

able to accurately reflect design problem- solving and utilirza-
,

tion of strategies,.:

CONCLUSIONS
.

';,he conclusions drawn from this experiment can only be
0

general .1.1d suggestive. The high. variability. in the' summary

d4t4 091-e'S not permit conclusive judgements about strategy

ferences."The larger mass of data on the details of problem-

salving had" not yet beenNprocessed, and while this may add a/
.

.

better understanding of design activity, it is also likely to

be highly variable. Despite the high experimental and-subject

variability,, tentative directions are discernible,,ingicat2hg

indications .for further research. An asterisk * after a word

indicates that the 'statement did have statistical significance

at' f east at the:5%level.)

. Suggestive Strategy Differences_

'.Given that a statistically significant difference was not
F c

obtained:among the strategies, some actual differences observed '

in the examination of measures can'be expressed as suggestiv'

conclusions. They are Specifically'compared to the,experi-
i

Mental hypotheses listed on pages.38-3'9.

t.c

1O4

.1
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1. General Hypothesis n
The actual number of strategy aifferenbes and the'consis-;-:

tency'bf the -differences in line with hypotheses about strategy

effects,sug4est that strategy significance is masked by, subject

variability. -Etrategy6differences are apparent throughout the

average strategy scores (Table 5-2), and pr-mounced.differences

were evident in strategy-problem interabtions (Table 5-4). Although

not-statistically significant, the diferendes are too numerous'

to-ignore entirely.

2. 5-,Step Strategy

An apparent low level of effectivenes for thiSIstrategy
.

was demonstrated in-part.by theadditional time required for
.

arriving at a solution.,, and the apparently random-selection

and application 'of information. -Overall, the suMects did I;e-
.

. .

quire more time.for solution*, particularly as compared with the
,

10-step Strategy group (Hyp. 1-1).' The subjects did deMbnstrate
.

an apparent uncertainty-fin beginning problem - solving wjth a

relatively high selection* of defsnition information (Hyp. 1 -2).

Although it was not anticipated, the ,extensive use o5"f' process

descriptors* to supplement.the strategy. steps, _clearly disting-

uished this strategy group. The quantity of information selected

by this group was notnoticeablyhigher than the 10-step. strategy,

although the average number of selections were somewhat greater

_(Hyp 1-3).- contrast, this Strategy did not.showtmuch change

in efficiency (decreaSe in selections) over time. ,'particularly-

as compared with the 10 -step (Hyp. 1 -4). The solutions produced

by this strategy d improve over time*, 'particularly between

105 t
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However, the solution quality

appeared competitive or Superior to other strategies after the

first problem. This wtrate4y.id appear to operate better than

had been anticipated, in many ways aimilarto the 10,-step, but
l

some difficultY'mas shown in handling information and in the
t

ddvelopment of solutions.

3. 10-Step Strategy

This strategy portrayed an apparent uneven performance

with an overconcen about details. This is.suggested by the

overall high levdls. Of actiyity. Little difficulty was noted

in the initial phase of problem-solving with a relatively con-
,

,servative selection and reuse of definition information (Hyp.

2-1). In general, this group displayed a considerable amount.'

of activity with a high number of "data cards generated and a

.high reuse of information, particularly in. more peripheral type

categories (Hyp.'2-2):: Subj&ets did show a low use s.if conceptual

informatiOn, particularly as compared with overall high levels

tor other categories ItproveMent irk efficiency.

(de'crease in activity) was clearly demonstrated* although. at much

higher levels than' anticipated, suggesting a 'superficial treat-1

rdent in latet-.,problems (Hyp. 2-4).. The data generally indicates
1

low Aevels of solution quality for this strategy, arid inspection

of solutions suggests their more conservative aspect (Hyp. 2-5).
.

HOWever, thei decrease in quality between problemS I and II was

not anticipated, and suggests an additional factor of disillur

sionment 'or overconfidence,
0

'This strategy,,then, 'representing

4 highly typical approach, ds:aPPatently7.workOole, but it

106
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produces only a Moderate level of performance:

4. 15 -Step. Strategy

This hypothetically best strategy; Was sli4htly but. corm

sistently. more efficient and effective In comparison With'h

other strategies. These subjects appeared to establieh,systQm/,
1

atic definitions as indicated by a substantial .telection of)

probleedescriptors and a generally high level of definition

activity (Hyp. 3 -1). The subjects aid indicate lower levels ..of

information selection in most categories, partiCularly thoSe

lesscehtral'to problem development (.Hyp. 3-2)., In Contrast

'the subjects did show high levels of selection. and uee of conceptual

information (Hyp. 3-3). The subjeCts did remainbrelatively

steady on Most measures, with allowance for the response to

scale differences on problem'II (Hyp. 3-4). -The. solution _ratings

. were slightly but consistently better, particularly on specific

criteria such as comprehensii/eness and innovativeness, which 4,

had been stressed in 'he problem stat6ment:t.. These results

suggest that.this is a definitely workable strategy with poten

advantages that could be explored in further study.

B. Research Approach.

Additional general Conclusions may be reached in terms of

the overall approach to design Methods research and experimental,

techngfle deMonstrated in-this'study. These-are impci-tant be7

' cause of the pilot aspects of this research in.,.attempting tp

indicate a'nei area for experimental Study.

The ability to perform design methods research appears to

be strongly supported, if dot conclusively established by this

107
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study'. The review of literature and related,research indicating'.
)

th need for this type of research'were reinforced by the national.
".

survey of design strategies which-indicated both -a level'of
"k,

common understanding about design strategies, and a signiZicant

variation in responses anc conceptualizations which could be

.resofV by 'objective study. In addition, the acceptance of."the

est strategies by. the subjects, and the suggestive differences !
..,

... . ..

`in performanOe by strategy groups indicate possibilities' for

.
further e xperimental studies. Thi8 btudy,. then, despite the

i

)

..

problems with variability, does not diminish he relevance of

design methOds research.,

The experimental task itself did. appear to be useful in

studying the design process and the effects of strategieS,
.

although further refineffients are:indicated. In most cases, the

subjects were ableto'function well using the information bank8

to develop an understanding,of the test problemsand develop

meaningful sgUtons. This 'approach does appear to generate
.

a considerab'le body of .useful' data on design Performa ce which
i

can be used to demonstrate,and compare the effects of design
.

3

A particular question was raispabout the effectiveness

of the techniques for evaluating the subjects' design solutions,
u .

The qqantitative measures.of solutioncharacteristics did not

seemtb adecitiately.describe or -distinguish betWeen the different.-
.

.solution configurations. .'he "subjective evaluations also''did

not appear to be consistent in es.tabiishing SolUtion qualjit.

There is apparently a need for the development Qf more refined.
.

JOG
e5
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techniques for solution evaluation both for experimental and,-

practical purposes.

DISCUSS' N
g ' %. ' --;(7

The major issue raised in. this study is the variability

,sin subject perfbrmance which occurred, despite extensive attempts

to producecontrolled, differentiated behavior. ' The experimenter

)'' attempted to select a highly uniform groUp of sublects, provide
-

a constrained set of teSt problems, utilize a standard information

bank acid experimental task, whille using specifically distinct

strategy guidelines. Despite .this effort, the differences be-

.

,

tween subjects.within the strategy groups were overwhelmingly

more :significant than the 'differences between the groups using

different strategips. In Other wordsl.e15enin a relatively

limited prOblemsolving situation, subjects using identical

strategies did not,generate statistically uniform 'scores onia

perentage of measures.

The explanation f iYthisvariability is not clear-at this

limp. One explanation would suggest that the design strategies
.

.
,

.
x- .

by their nature have a negligible effect on esign performance.
.t.

i

:-

This does not seem consistent with the observed suggestive.

strategy differences. An alternative explanation would be that

individual strategy interpretations and ingrained personate design
r'

styles cphfounded.the strategy effedtS. This would be consistent.

with the ge erallS, accepted cone pt of the.deSign task as an

individual, intuitive, creative .act. In this- case, a given

. strategy would likely be implemented only,, partially by the subject,

utilizing aspects° which. were compatible with the SubjecM3

4

7
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' .personal approach, and rejecting or reinterpreting conflicting

)i)conCe'ts.

The problem for the design methodologist is-therefore to
402,' .

develop strategies which canbe acceptedAy'individual designers
4.

and to present strategies in a manner which is understandable

anduslable. The design .methods researcher must insure that

the methodsing studied are actually implemented. by the aubjecta'i
:1.

and tha't indicative d4ferences in performance are- captured by

the experimental technique:

A. Design Methods: Research

The resultS of this research should not discourage -an

interest in the study of design methods, but should rather

Stimulate furthertattemptsto develop useful techniques. for

investgatirig iihe impact of 'alternative. methods otnthe design
.-

process:. In this regard, the results to some degree support
- . .

the utility of the present approach With 'further refinements.

Subject variability'wouldbe a major concern in further
. ,

refinements, and could be treated in a number of ways. Some

variability could be controlled. amore extensive orientation=

and training program to insure that subjectscould and would use

the test methods. Patterns of variability associated with,dit-
r 1

ferent methods could be identified using larger groups-of subjects..

,More sensitive performance measures could be designed to identify

specific effects, with problem formats developed to permit greater

extremes of behavior.

In other areas, the'ctime and effort limitations for subjects

could be reduces!' by *designing apparatus with more convenient

4 V
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means for information preseritation and manipulation,'possibly

involvingigome form of mechanical assist&ice. The information

data - could be supplemented by an expanded 4raphic capability

and sdme fqrm of "thinking aloud" technique for recording verbal

comments': The. information items themselves could be modified'

to cover different. aspects of'environmental design problem-.

solving as well as problem- solving in fields such as'Urban

Design, Product Design, Machine Design, InduStrial Engineering.
0 "3e 1

- With appropriate modification this-basic approach cquld
.

also be used for, investigating a range of,problem-solving

behavior's. comparisons Of4methods could.be.used pith alternative

strategy ,configurations, as, well as different heuristics and

decision- -making techniques. Basic information processing could.
,

be studied in terms of types of information, forms of information

presentation; alternative options for-informatioAHMariipulation.

In addition,'more funkamerital studies could be made of the

p'sychological and cognitive aspects of d0ign problem-solving.

.

In the immediate future, more specific extensions. of this'
1

study could alsobe considered
.

1. Further analysisof the 41ready,collected-dat'a in terms of
.

the dynamics o information processing within the test sessions,

-identifying patterng of information-useage associated with

each strategy step.'

: 2. Additional experimentation using a simplified experimental
. . ,

. .

task.; with more extensive training and a larger.subject.group

to increase the consistency of results.

.3. Development and'experimental comparisdn of refinements



1.02-

. in the 15-step strategy, using different strategy and problem
1

1.1

variations to determine the most effective combination.' of steps

sand procedures for environmental design.

B. Design. Methods Implications
I .

In a larger sense, this study ,and further research in design

methods should lead to a'better understanding and application

of design method by practitioners in environmental design and

related fields ToAthe extent that differences between design'

strategies were indicated, they present a,challenge to traditional

k.
assumptions aba t the negligible effects of methods and the

essential simi arity of alternative methods. If real differences

can be identified between alternative Methods, then it is importan

to search for the best possible methodS, testing.and comparing,"' -

methods of all kinds to determine their applicability. for PrObleM-

solving: In particular, the suggestive results of this study'.

appear to tipport-thepriolionents of more "syStematic" 'methods,

stressingdetailed, operational procedures, dirpted toward a

whole-problem viewpoint, with a controlled appliction 'of problem-

'solving information.

The possibilities for establishing meaningful differences

betWeen design strategies also pkesent a challenge to design.

educators in terms of identifying the most' appropriate design

methods and presenting them as effecyyely as'possible to design'

' students.' This, suggests thp heed fora.more formalized design

methods curriculum involving a comparative analysis of alterha-.,

tive methods and.theit,applications to different aspectS of
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design. information processing. In more geperal.termsf this

study indicates the'iMportance of understanding how information

is used to generate a-final solution, and suggests teaching

approaches, using information banks, and recording detailed in-

/formation protocols, as a means of demonstrating and reinforcing

problem - solving behavior.

The broadest iMpiications of this research go beyond the

on,cern with specific design methods or techniques to a consid-

eration of the entire design process. This.studyis intended

serve as one aspect in the development.of a Ccmprehensive

S--cience-ot-designf,-,directed toward making the. best posgible use

of the designer's resources in producing the best possible

'design productl. The .underlying assumption of a designscience,'.
.

supported in part by `this research, is that design isa rational

activity which -can be Made explicit and. that through study and

,understanding the efficiency_4nd effectivenessf design: activity

cap be signilicantlyimproved..

.

O
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.
(
D
)

.

l

N
e
e
d
s
 
o
f
s
u
b
j
e
c
t
s
 
a
s
.
i
n
p
r
-

p
r
e
t
e
d
 
f
r
o
m
 
t
h
e
 
e
v
a
l
u
a
t
o
r
'
s

b
a
c
k
g
r
o
u
n
d
.

'
.

-

.
.

.

A
n
 
a
t
t
e
m
p
t
 
t
o
 
i
n
s
u
r
e
 
f
u
l
l
.
a
n
d

e
n
t
h
u
s
i
a
s
t
i
c
 
c
o
o
p
e
r
a
t
i
o
n
 
o
f

s
u
b
j
-
e
c
t
s
 
o
n
 
t
h
i
s
 
d
i
f
f
i
c
u
l
t

t
a
s
k
.

,

,

.
/

.

-
-
1
-
,

-
' H H

:
'
'
-
-

.

i
s
'
t
h
i
s
 
p
r
o
b
l
e
m
 
l
i
k
e
l
y
.
 
t
o
-
b
e
'
b
f
 
i
n
t
e
r
e
s
t
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
.

I
s
 
t
h
e
r
e
 
e
n
o
u
g
h
 
v
a
r
i
e
t
y
 
a
n
d
 
c
h
a
l
l
e
n
g
e
,
 
a
r
e
 
t
h
e
 
q
u
e
s
t
i
o
n
s

i
n
v
o
l
v
e
d
 
r
e
l
e
v
a
n
t
 
t
o
 
h
u
m
a
n
 
a
n
d
 
e
d
u
c
a
t
i
o
n
a
l
 
c
o
n
c
e
r
n
s
 
s
u
c
h

t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
m
o
t
i
v
a
t
e
d
 
t
o
 
c
a
l
l
 
u
p
o
n
 
h
i
s
 
f
u
l
l

c
r
e
a
t
i
v
e
 
p
d
W
e
r
s
 
a
n
d
 
a
t
t
e
m
p
t
 
t
o
 
p
r
o
d
u
c
e
 
t
h
e
 
b
e
s
t
 
p
o
s
s
i
b
l
e
.

s
o
l
u
t
i
o
n
.
.
 
A
r
e
 
t
h
e
 
m
a
t
e
r
i
a
l
s
 
g
e
n
e
r
a
t
e
d
 
i
n
 
c
o
n
n
e
c
t
i
o
n
 
w
i
t
h

t
h
i
S
 
p
r
o
b
l
e
m
 
l
i
k
e
l
y
 
t
o
 
b
e
 
o
f
 
f
u
t
u
r
e
 
s
o
c
i
a
l
 
u
s
e
.

.
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T
E
S
T
 
P
R
O
B
L
E
M
 
S
E
L
E
C
T
I
O
N
 
C
R
I
T
E
R
I
A
 
c
o
n
t
i
n
u
e
d

-
C
R
I
T
E
R
I
A

D
E
S
C
R
I
P
T
I
O
N

U
n
d
e
r
s
t
a
n
d
a
b
l
e
 
t
o
 
S
u
b
j
e
c
t
s
 
(
E
)
.

.
-

.

A
 
c
h
e
c
k
 
b
a
s
e
d
.
 
o
n
 
t
h
e
 
a
s
s
u
m
e

-4
t
i
o
n
 
t
h
a
t
 
s
o
m
e
 
p
r
o
b
l
e
m
s
 
m
i
g
h
t

b
e
 
m
o
r
e
 
r
e
a
d
i
l
y
 
g
r
a
s
p
e
d
 
t
h
a
n

o
t
h
e
r
s
.

,
1.

-
.

,

A
 
p
r
a
c
t
i
c
a
l
 
c
h
e
c
k
 
o
n
 
t
h
e

%

s
c
a
l
e
 
a
n
d
 
S
c
o
p
e
 
o
f
 
t
h
e
 
p
r
o
b
 
-
,

le
m

c
o
m
p
a
r
e
d
 
w
S
t
h
 
t
y
p
i
c
a
l
.

p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
'
a
b
i
l
i
t
i
e
s
.

c'
__

c
a
n
 
t
h
i
"
S
 
p
r
o
b
l
e
m
 
b
e
 
d
e
f
i
n
e
d
 
i
n
-
s
u
c
h

a
w
a
y
 
t
h
a
t
 
s
u
b
j
e
c
t
s

c
a
n
 
b
e
 
a
b
l
e
 
t
o
 
u
n
d
e
r
s
t
a
n
d
 
g
e
n
e
r
a
l
l
y
 
w
h
a
t
 
n
e
e
d
s
 
t
o
 
b
e

d
o
n
e
 
a
n
d
 
t
o
 
d
e
t
e
r
m
i
n
e
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
s
o
l
u
t
i
o
n
.
 
A
r
e
 
t
h
e

c
o
n
c
e
p
t
s
 
i
n
v
o
l
v
e
d
 
g
e
n
e
r
a
l
l
y
 
f
a
m
i
l
i
a
r
,
 
c
a
n

a
c
o
h
e
r
a
n
t

e
n
V
.
i
r
o
n
m
e
n
t
 
b
e
 
v
i
s
u
a
l
i
z
e
d
 
f
r
o
m
 
t
h
e
 
p
r
o
b
l
e
m
 
d
e
s
e
r
i
p
t
i
o
n
;

R
e
a
s
o
n
a
b
l
e
 
t
o
 
E
x
p
e
c
t
 
S
o
l
u
t
i
o
n
 
W
i
t
h
i
n
 
T
i
m
e
 
'
C
o
n
s
t
r
a
i
n
t
s

(
G
)

c
a
n
-
 
t
h
i
s
 
p
r
o
b
l
e
m
 
b
e
 
s
o
l
v
e
d
,
 
f
o
l
l
o
w
i
n
g
 
a
-
.
r
e
a
s
o
n
a
b
l
e

p
r
o
c
e
d
u
r
e
,
 
w
i
t
h
i
n
 
t
h
e
 
t
i
m
e
 
a
l
l
o
w
e
d
 
(
8
 
h
o
u
r
s
)

.
-
I
s
-
 
t
h
i
s

.

p
r
o
b
l
e
m
 
r
e
a
s
o
n
a
b
l
e
 
i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
_
v
a
r
i
a
b
l
e
s

i
n
v
o
l
v
e
d
,
 
n
u
m
b
e
r
 
o
f
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 
b
e
 
c
o
n
s
i
d
e
r
e
d
,
 
y
a
p
.
-

a
t
i
o
n
s
 
i
n
 
t
a
s
k
s
 
a
n
d
 
t
y
p
e
s
 
-
o
f
 
p
e
o
p
l
e
 
i
n
v
i
o
l
v
e
d
,
 
d
i
.
f
f
i
-
.
'

c
u
l
t
y
 
i
n
 
d
e
t
e
r
m
i
n
i
n
g
 
a
 
s
o
l
u
t
i
o
n
.

R
E
S
E
A
R
C
H
 
C
O
N
S
I
D
E
R
A
T
I
O
N
S
:

P
e
r
m
i
t
s
 
W
i
d
e
-
.
P
.
.
a
n
g
e
 
o
f
 
S
o
l
u
t
i
o
n
 
P
o
s
s
i
b
i
l
i
t
i
e
s
 
(
F
)

U
t
i
l
i
t
y
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
s
 
i
n

t
e
r
m
s
 
o
f
 
,
r
e
s
e
a
r
c
h
 
g
o
a
l
s

-
0

_

A
 
c
h
e
c
k
 
o
n
 
p
r
o
b
l
e
m
 
f
l
 
'
e
x
i
-

b
i
l
i
t
y
 
t
o
 
i
n
s
u
r
e
,
t
h
e
 
i
n
f
l
u
-

-

e
n
c
e
 
o
f
 
s
t
r
a
t
e
g
y
 
e
f
f
e
c
t
s
'
 
i
f

;
-

. -,
--

\
.

-
.

.
.

.
.

.
.
.

A
 
n
e
c
e
s
s
a
r
y
 
c
d
n
s
i
d
e
r
a
t
i
d
n
 
i
f

0
r
e
s
u
l
t
.

c
?
.
.
f
.
,
t
h
e
 
t
h
r
e
e
 
p
r
o
b
l
e
m
s

a
r
e
 
t
O
 
b
p
.
.
c
o
m
p
a
r
e
d
 
r
f
O
r
 
c
o
n
-

s
i
:
s
t
e
n
c
y
 
.
O
V
e
f
f
e
c
t
s
,
 
l
e
a
r
n
i
n
g

e
t
c
.

F
-

--
' '

)-
-

t..
.)

i
s
 
t
h
i
s
 
p
r
o
b
l
e
m
 
s
u
f
f
i
c
i
e
n
t
l
y
 
c
o
m
p
l
e
x
 
a
n
d
 
n
o
n
-
 
c
i
-
 
e
a
r
c
u
t

t
h
a
t
 
d
i
f
f
e
r
e
n
t
 
p
r
o
b
l
e
m
-
S
o
l
7
i
n
g
 
a
p
p
r
O
a
c
h
e
s
,
 
d
e
f
i
n
i
-

;
t
h
a
t

t
i
o
n
s
,

.

t
i
o
n
s
,
 
u
n
d
e
r
s
t
a
n
d
i
n
g
,
 
a
n
d
 
s
e
q
u
e
n
c
e
s
-
 
o
f
 
o
p
e
r
a
t
i
o
n
 
a
r
e

l
i
k
e
l
l
'
 
t
o
 
r
e
q
u
i
r
e
 
s
u
b
j
e
c
t
s
 
-
t
o
 
m
a
k
e
 
s
i
g
n
i
f
i
c
a
n
t
 
.
d
e
 
-
.

.
.
p
r
e
S
e
n
t
.

/
.

c
i
s
i
o
n
s
 
a
n
d
 
p
r
o
d
i
c
e
 
d
i
s
t
i
n
c
t
l
y
 
d
i
f
f
e
r
e
n
t
-
s
o
l
u
t
i
o
n
s
:
0

A
r
e
-
s
i
g
h
i
f
i
c
a
n
t
l
y
 
d
i
f
f
e
r
e
n
t
 
s
o
l
u
t
i
o
n
 
a
l
t
e
r
n
a
t
i
v
e
s

p
o
s
s
i
b
l
e
.
.

.

.
.

-k
--

-,
1-

C
o
m
a
r
a
b
l
e
 
t
o
 
O
t
h
e
r
 
P
r
o
b
l
e
m
s
 
(
A
)

.

i
s
 
t
h
i
s
_
i
p
c
o
b
l
e
m
 
l
i
k
e
l
y
'
,
 
t
o
 
b
e
,
_
 
c
o
m
p
a
r
a
b
l
e
 
t
o
 
o
t
h
e
r
.
 
p
r
o
b
-

l
e
r
i
s

,th
at

m
i
g
h
t
 
l
R
e
 
s
e
l
e
c
t
e
d
.
 
I
s
 
t
h
e
r
e
 
e
q
u
i
v
a
l
e
n
t
:
 
r
e
l
a
-

t
i
w
e
 
d
i
f
f
i
c
u
l
t
y
,
 
f
a
m
i
l
i
a
r
i
t
y
 
-
t
o
 
s
u
b
j
e
c
t
s
,
 
n
U
m
p
e
r
 
o
f
 
v
a
r
-

i
a
b
l
e
s
 
t
o
 
b
e
 
c
o
n
s
i
d
e
r
e
d
,
'
 
s
i
m
i
l
a
r
i
t
y
 
o
f
 
e
l
e
m
e
n
t
s
 
o
r
 
,
.
.
!
l
e
-

m
e
a
t
,
 
c
l
a
S
s
e
s
;
 
s
u
c
h
 
t
h
a
t
 
e
l
e
m
e
n
t
s
 
'
o
f
 
o
n
e
 
p
r
o
b
l
e
m
 
m
a
y
 
'
b
e

.
.

'
g
e
n
e
r
a
l
l
y
 
c
o
m
p
a
r
e
d
 
t
o
 
p
a
r
a
l
l
e
l
 
a
s
p
e
c
t
s
 
i
n
 
o
t
h
e
r
 
p
r
o
b
l
e
m
s
.



A
p
p
e
n
d
i
x
 
A
 
=
2

R
e
v
i
s
e
d
 
P
r
o
b
l
e
m
-
S
e
l
e
c
t
i
o
n
 
C
r
i
t
e
r
i
a

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
c
r
i
t
 
r
i
a
 
a
s
 
p
r
o
v
i
d
e
d
 
t
b
 
t
h
e
 
c
o
m
m
i
t
t
e
e
 
O
n

t
h
e
 
"
c
r
i
t
e
r
i
a
 
r
a
t
i
n
g
 
q
u
e
s
t
i
o
n
n
a
i
r
e
 
"
,
 
m
a
n
y
 
Q
E
 
t
h
e
'
 
c
r
i
t
e
r
i
a

w
e
r
e
 
r
e
p
e
a
t
e
d
 
f
r
o
m
 
t
h
e
,
 
f
i
r
s
t
 
q
u
e
s
t
i
o
n
n
a
i
r
e
;
 
b
U
t
 
w
e
r
e
 
g
i
v
e
n

r
e
v
i
s
e
 
d
e
f
i
n
i
t
i
o
n
s
 
t
o
4
i
m
p
r
o
v
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
;
 
b
a
s
e
d
 
o
n

t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
f
i
r
s
t
'
q
u
e
s
t
i
o
n
n
a
i
e
,
 
"
u
n
d
e
r
s
t
a
n
d
a
b
l
e

t
o
 
s
u
b
j
e
c
t
s
"
 
w
a
s
 
d
r
o
p
p
e
d
 
f
r
o
m
 
t
h
e
 
l
i
s
t
.
,
 
s
i
n
c
e
_
 
i
t
 
w
a
s

a
s
s
u
m
m
e
d
 
t
o
 
b
e
 
u
n
d
e
r
.
e
x
p
e
r
i
m
e
n
t
e
r
 
c
o
n
t
r
o
'
i
;
 
"
p
e
i
'
m
i
t
s

w
i
d
e
 
r
a
n
g
e
 
o
f
 
s
o
l
u
t
i
o
n
 
a
o
s
s
i
b
i
l
i
t
i
e
s
"
.
 
w
a
s
 
a
l
s
o
 
d
r
o
p
p
e
d

i
n
 
f
a
v
o
r
 
o
f
 
"
c
o
m
p
a
r
a
b
i
l
i
t
y
 
e
t
 
s
o
l
t
i
t
i
o
n
s
w
i

i
n
 
p
r
o
b
l
e
m

,

a
r
e
a
"
'
a
s
 
l
i
s
t
e
d
 
b
e
l
o
w
z
 
'
u
n
i
q
u
e
n
e
s
s
.
 
o

p
r
o
b
l
e
m
 
w
a
s
 
a
l
s
o

a
d
d
e
d
.
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T
E
S
T
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P
R
O
B
L
E
M
 
S
E
L
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C
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O
N
 
R
E
V
I
S
E
D
 
C
R
I
T
E
R
I
A

D
E
C
I
P
T
I
O
N

C
R
I
T
E
R
I
A
.

A
.
 
C
O
M
P
A
R
W
E
 
T
O

O
T

H
E

R
P
R
O
B
L
E
M
S

I
s
 
t
h
i
s
p
r
o
b
l
e
m
a
r
e
a
 
l
i
k
e
l
y
 
t
o
 
b
e
.
c
o
m
p
a
b
l
e
t
h
e
r

.

A
 
r
e
s
t
a
t
e
m
e
n
t
 
o
f
 
c
r
i
t
e
r
i
o
n

o
n
 
f
i
r
s
t
 
_
q
u
e
s
t
i
o
n
n
a
i
r
e
.
-

,

3
-

,

,

R
e
s
a
t
e
m
e
n
t
 
o
f
 
c
r
i
t
e
r
i
o
n
.
.

.

,

, .

w
.
,

R
e
s
t
a
t
e
m
e
n
t
 
o
f
 
c
r
i
t
e
r
i
o
n
.

.

-
.

4

_
.
.
.
e

R
e
s
t
g
t
e
m
e
n
t
 
o
f
 
c
r
i
t
e
r
i
o
n
.

,

,

.
.

.

, 1
, . P
.

p
r
o
b
l
e
m
 
a
r
e
a
s
 
w
h
f
_
c
h
.
m
a
y
'
b
e
 
s
e
l
e
c
t
e
d
?
 
E
X
C
/
h
.
e
,
t
h
e
-
7
P
r
o
b
l
e
m

.
i
s
-
t
h
e
r
e
 
e
q
u
i
v
a
l
e
n
t
 
i
m
o
4
n
t
 
o
.
f
.
Z
n
f
o
*
i
a
t
i
o
-
-
t
8
.
b
e

co
ns

id
-

er
ed

,
n
u
m
b
e
r

an
d 

ra
ng

e-
o
f
 
e
n
v
i
r
b
n
m
e
n
t
a
l

a
r
i
a
b
l
e

a
s
s
o
-

c
i
a
t
e
d
-
w
i
t
h
 
t
h
e
,
.
:
g
e
g
i
e
r
a
l
 
s
c
a
l
e
 
o
f
 
e
n
v
i
r
o
n
e
n
t
a
i
 
s
e
t
 
i
n
g
,

e
x
p
e
c
t
e
d
f
a
m
i
l
i
a
r
V
t
.
i
 
t
o
 
a
v
e
r
a
g
e
 
c
o
l
l
e
g
e
 
S
t
u
d
e
n
t
?

I
L
l
'
E
N
V
,
T
R
Q
;
4
1

1
-
1

L
 
D
E
S
I
G
N
 
T
A
S
K

.

.
,

4
1
k
A

.
2
z

.

.
.

f
.
P
.
o
.
t
h
i
s
 
p
r
o
b
l
e
m
 
r
e
p
r
e
s
e
n
t
 
a
 
t
y
p
i
c
a
l
 
e
n
v
i
r
o
n
m
e
n
t
a
l

.

d
e
s
i
g
n
 
t
a
s
k
?
 
t
X
:

h
e
 
p
r
o
b
l
e
m
 
s
e
t
t
i
n
g
:
-
 
a
 
r
e
l
a
t
i
v
e
l
y

c
o
h
e
r
a
n
t
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
s
y
s
t
e
m
,
 
a
 
s
y
s
t
e
m
 
w
h
i
c
h
,
 
i
n
c
l
u
d
e
s

a
 
t
y
p
i
c
a
l
-
'
r
a
n
g
e
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
c
o
h
s
i
d
e
r
a
t
-
i
o
n
s
 
a
n
d

e
l
e
m
e
n
t
s
;
 
l
i
k
e
l
y
 
t
o
 
b
e
 
g
e
n
e
r
a
l
i
z
e
a
b
l
e
 
t
o
 
o
t
h
e
r
 
r
e
l
a
-

t
e
d
 
-
t
y
p
e
s
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
s
 
o
r
 
s
e
t
t
i
n
g
s
`
?
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.
 
N
h
I
L
A
B
I
L
I
T
Y
 
O
F
 
B
A
C
K
G
R
O
U
N
D
 
I
N
F
O
R
M
A
T
I
O
N

.

_

W
i
l
l
.
t
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r
 
b
e
.
a
b
l
e
 
t
o
 
l
o
c
a
t
e
 
s
u
f
f
i
c
i
e
n
t

)
m
e
a
n
i
n
g
f
u
l
 
i
n
f
o
r
m
a
t
i
o
n
 
t
o
 
b
e
 
p
r
e
s
e
n
t
e
l
T
t
o
 
t
h
e
 
s
u
b
j
e
c
t
?

E
X
:
 
I
s
 
t
h
i
s
 
p
r
o
b
l
e
m
 
a
r
e
a
:
 
o
n
e
 
t
h
a
t
-
I
-
T
s
l
i
k
e
l
y
 
t
o
 
h
a
v
e

b
e
e
n
 
r
e
s
e
a
r
c
h
e
d
 
i
n
 
t
h
e
 
p
a
S
t
,
-
 
r
e
l
a
t
e
d
 
-
6
6
-
7
-
0
-
t
b
e
r
 
a
r
e
a
s

w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
r
e
s
e
a
r
c
h
e
d
,
-
 
p
r
i
m
a
r
i
l
y
 
c
o
m
p
o
a
'
e
d
-
a
f

e
l
e
m
e
n
t
s
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
r
e
s
e
a
r
c
h
e
d
?

.

,
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D
.
 
M
O
T
I
V
A
T
E
S
 
S
U
B
J
E
C
T
S

.

W
i
l
l
 
t
h
e
 
S
u
b
j
e
c
t
-
b
e
 
m
o
t
i
v
a
t
e
d
 
t
o
 
c
a
l
l
 
u
p
o
n
 
h
i
s
 
f
u
l
l

c
r
e
a
t
i
v
e
 
p
o
w
e
r
s
 
a
n
d
 
a
t
t
e
m
p
t
 
t
o
 
p
r
o
d
u
c
e
 
t
h
e
 
b
e
s
t
 
p
o
s
-
.
.

s
i
b
l
e
 
s
o
l
u
t
i
o
n
?
 
E
X
:
 
I
s
 
t
h
e
 
p
r
o
b
l
e
m
 
i
n
d
i
c
a
t
e
d
:
 
o
n
e
 
f
o
r
t

w
h
i
c
h
 
a
 
c
o
m
m
o
n
 
s
o
l
u
t
i
o
n
 
h
a
s
 
a
l
r
e
a
d
y
 
b
e
e
n
 
a
c
c
e
p
t
e
d
,

4
,
o
n
e
 
t
h
a
t
 
i
s
 
l
i
k
e
l
y
 
t
o
 
h
a
v
e
 
s
o
m
e
 
i
m
p
a
b
t
i
n
:
 
t
e
r
m
s
 
o
f

I
-

h
u
m
a
n
 
w
e
l
l
-
b
e
i
n
9
-
,
 
o
n
e
 
t
h
a
t
p
r
e
s
e
n
t
s
 
c
h
a
l
l
e
n
g
i
n
g
 
d
i
f
f
i
-

c
u
l
t
i
e
s
 
i
'
n
 
d
e
t
e
r
m
i
n
i
n
g
 
a
 
s
o
l
u
t
i
o
n
?
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N
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E
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I
S
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R
I
T
E
R
I
A
 
c
o
n
t
i
n
u
e
d
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C
R
I
T
E
R
I
A

,

D
E
S
C
R
I
P
T
I
O
N

1
.
.

E
.
 
R
E
A
S
O
N
A
B
L
E
-
T
O
-
E
X
P
E
C
T
 
S
O
L
U
T
I
O
N
 
W
I
T
H
I
N
 
T
I
M
E
 
C
O
N
S
T
R
A
I
N
T
2

C
a
n
 
t
h
e
 
s
u
b
j
e
c
t
 
p
r
o
c
e
e
d
 
f
r
o
m
.
t
h
e
 
p
r
o
b
l
e
m
 
s
t
a
t
e
m
e
n
t
,

-

R
e
s
t
a
t
e
m
e
n
t
 
o
f
 
c
r
i
t
e
r
i
o
n
.
-

:
.

.

-
,

.
.

N
e
w

a
 
c
h
e
c
k
 
t
h
a
t
 
t
h
e
 
r
e
=
-
`

s
u
l
t
s
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
v
a
r
i
o
u
s

t
r
e
a
t
m
e
n
t
s
 
o
f
 
t
h
e
 
s
a
m
e
p
r
o
-

b
'
.
e
m
,
 
c
a
n
 
b
e
 
c
o
m
p
a
r
e
d
 
i
n
 
t
h
e

d
a
t
a
 
a
n
a
l
y
s
i
s
.

.

,

A

N
e
w
,
 
a
 
q
u
a
l
i
f
i
c
a
t
i
o
n
 
o
n
 
c
r
i
r
-

,
t
e
r
i
o
n
 
#
 
A
.
,
 
w
h
i
l
e
 
p
r
o
b
l
e
m
s

s
h
o
u
l
d
 
b
e
 
s
i
m
i
l
a
r
,
 
t
h
e
y
 
s
h
o
u
l
d

n
o
t
 
b
e
 
t
o
o
 
s
i
m
i
l
a
r
.

.

A

.

.

.
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-
-
-
-
-

1
-
-

U
l

t
h
r
o
u
g
h
 
t
h
e
 
d
e
S
i
g
n
.
p
r
o
c
e
s
s
,
 
c
t
o
 
a
r
r
i
v
e
 
a
t
 
s
o
m
e
 
c
o
h
e
r
-

a
n
t
'
s
o
l
u
t
i
o
n
,
 
w
i
t
h
i
n
 
t
h
e
 
t
i
m
e
 
a
l
l
o
w
e
d
 
-
(
8
 
h
r
s
)
?
 
E
X
:

I
s
 
t
h
e
 
p
r
o
b
l
e
m
 
t
o
 
b
e
 
c
o
n
s
i
d
e
r
e
d
:
 
m
a
n
a
g
e
a
b
l
e
 
i
n
 
t
e
r
m
s

o
f
 
s
c
a
l
e
 
o
r
.
 
n
u
m
b
e
r
 
o
f
f
 
v
a
r
i
a
b
l
e
s
,
 
c
a
p
a
b
l
e
 
o
f
 
b
e
i
n
g
.

h
a
n
d
l
e
d
 
w
i
t
h
o
u
t
 
i
n
t
e
r
p
r
e
t
i
n
g
 
e
x
c
e
s
s
i
v
e
 
a
m
o
u
n
t
s
 
o
f

t
e
r
.
.
]
.
1
C
a
l
 
o
r
 
p
o
t
e
n
t
i
a
l
l
y
 
u
n
f
a
m
i
l
i
a
r
 
i
n
f
o
r
m
a
t
i
o
r
G
 
f
a
m
i
l
-

i
a
r
,

e
n
o
u
g
h
 
t
h
a
t
 
s
o
l
u
t
i
o
n
S
_
c
a
n
.
b
e
 
d
e
t
e
r
m
i
n
e
d
 
s
t
r
a
i
g
h
t
7

f
o
v
w
a
k
d
l
y
?

t
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F
.
 
C
O
M
P
A
R
A
B
I
L
I
T
Y
 
O
F
 
S
O
L
U
T
I
O
N
S
 
W
I
T
H
I
N
-
 
P
R
O
B
L
E
M
 
A
R
E
A

g

W
i
l
l
 
t
h
e
 
s
o
l
u
t
i
o
n
s
 
p
r
o
d
u
c
e
d
 
b
y
.
 
s
u
b
j
e
c
t
s
 
f
o
r
 
t
h
e

s
a
m
e
 
r
o
b
l
e
m
 
a
r
e
a
 
b
e
 
s
i
m
i
l
a
r
 
e
n
o
u
g
h
 
t
o
 
p
e
r
m
i
t
 
c
O
m
-
'

p
a
r
i
s
o
n
 
o
f
 
p
r
o
b
l
e
t
h
-
s
o
l
v
i
n
 
o
r
 
p
t
r
a
t
e
g
 
'
v
a
r
i
a
b
l
e
s
?

E
X
:
 
C
a
n
 
t
h
e
 
d
e
s
i
r
e
d
 
a
r
e
a
 
o
f
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
b
e
:

u
n
a
m
b
i
g
u
o
u
s
l
y
,
d
e
f
i
n
e
d
i
 
l
e
a
d
 
t
o
-
a
 
r
e
l
a
t
i
v
e
l
y
 
c
o
n
-

S
t
r
a
i
n
e
d
s
e
t
 
o
f
 
s
o
l
u
t
i
o
n
 
a
l
t
e
r
n
a
t
i
v
e
s
,
 
b
e
 
s
t
r
a
i
g
h
t
-
.

f
o
r
w
a
r
d
 
e
n
o
u
g
h
 
t
h
a
t
 
s
u
b
j
e
c
t
s
 
c
a
n
 
i
d
e
n
t
i
f
y
'
t
h
e
 
s
o
l
u
-

t
i
a
p
 
s
p
a
c
e
 
w
i
t
h
o
u
t
 
t
h
e
 
n
e
e
d
 
f
o
r
 
w
i
l
d
 
s
p
e
c
u
l
i
t
i
o
n

o
r
 
u
n
n
e
c
e
s
s
a
r
y
 
d
i
g
r
e
s
s
i
o
n
s
.
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.
 
U
N
I
Q
U
E
N
E
S
S
 
O
F
 
P
R
O
B
L
E
M

.

g
e
n
e
r
a
l
l
y
 
c
o
m
p
a
r
a
b
l
e
,
 
i
sm

i
t
h
e
 
p
r
o
b
l
e
m
 
a
r
e
a

'
c
l
i
f
f
e
r
e
n
t
 
o
r
 
u
n
i
q
u
e
 
w
i
t
h
 
r
e
g
a
r
d
 
t
o
 
o
t
h
e
r
 
p
r
o
b
l
e
m
s

s
u
c
h
t
h
a
t
-
s
u
b
j
e
c
t
s
 
w
i
l
l
 
n
o
t
.
'
.
s
i
m
p
l
y
 
r
e
v
i
e
w
 
o
r
 
r
e
w
o
r
k

s
o
l
u
t
i
o
n
s
 
p
r
o
d
u
c
e
d
'
i
n
 
e
a
r
l
i
e
r
-
e
x
p
e
r
i
m
e
n
t
a
l
 
s
e
s
s
i
 
n
s
?
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E
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D
o
e
-
8
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t
h
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p
r
o
b
l
e
m
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r
e
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s
u
g
g
e
b
t
:
 
d
i
f
f
e
r
e
n
t
 
a
l
t

n
a
-

t
i
v
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t
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i
n
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r
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a
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o
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b
e
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n
s
i
d
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r
e
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d
i
f
f
 
r
e
n
t
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s
e
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o
f
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o
l
u
t
i
o
n
 
v
a
r
i
a
b
l
e
s
 
t
o
'
b
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s
e
l
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c
t
e
d
,
 
d
i
f
f
e
r
e
n
t

a
c
t
i
v
i
t
i
e
s
 
o
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u
n
c
t
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o
n
s
 
f
o
r
 
w
h
i
c
h
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4
i
f
f
e
r
e
n
t
 
d
e
s
i
g
n

t
o
a
s
k
a
s
,
r
e
q
u
i
r
e
d
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A
p
p
e
n
d
i
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A
 
-
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F
i
n
a
l
 
P
r
o
b
l
e
m
 
S
e
l
e
c
t
i
o
n
 
C
r
i
t
e
r
i
a

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
c
r
i
t
e
r
i
a
 
a
s
 
p
r
e
s
e
n
t
e
d
:
o
n
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
S
h
e
e
t
s

i
n
 
t
h
e
 
"
p
r
o
b
l
e
m
 
s
e
l
e
c
t
i
o
n
.
q
u
e
s
t
i
o
n
n
a
i
r
e
-
,
 
f
i
v
e
 
c
r
i
t
e
r
i
a
 
w
e
r
e

u
s
e
d
 
f
r
o
m
 
t
h
e
 
s
e
c
o
n
d
 
q
u
e
s
t
i
o
n
n
a
i
r
e
,
 
w
i
t
h
 
"
e
n
v
i
r
o
n
m
e
n
t
a
l
 
d
e
s
i
g
n

t
a
s
k
"
 
a
n
d
 
"
u
n
i
q
u
e
n
e
s
s
 
o
f
 
p
r
o
b
l
e
m
"
 
c
o
n
t
r
o
l
l
e
d
b
y
 
-
t
h
e
 
e
x
p
e
r
i
-
'

m
e
n
t
e
r
 
i
n
 
g
e
n
e
r
a
t
i
n
g
 
p
r
o
b
l
e
m
.
.
.
a
l
t
e
r
n
a
t
i
v
e
s
 
a
n
d
 
p
l
a
c
i
n
g
'
t
h
e
m
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i
n
 
t
h
e
 
t
h
r
e
e
 
m
a
j
o
r
 
g
r
o
u
p
i
n
g
s
.

I
n
 
t
h
i
s
 
l
i
s
t
 
t
h
e
 
c
r
i
t
e
r
i
a

a
r
e
 
a
c
c
o
m
p
a
n
i
e
d
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b
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"
c
u
e
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s
t
a
t
e
m
e
n
t
s
 
w
h
i
c
h
 
w
e
r
e
 
l
o
b
a
t
e
d
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o
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t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
s
h
e
e
t
 
a
t
 
i
n
t
e
r
v
a
l
s
 
r
e
p
r
e
s
e
n
t
i
n
g
 
h
i
g
h
 
(
1
)
,

m
i
d
d
l
e
 
(
2
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a
n
d
 
l
o
w
 
(
3
)
 
v
a
l
u
e
s
 
o
n
 
t
h
e
 
l
i
n
e
a
r
 
s
c
a
l
e
.
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C
R
I
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E
R
I
A
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C
U
E

C
o
m
p
a
r
a
b
l
e
 
t
o
 
O
t
h
e
r
 
P
r
o
b
-

:
l
e
m
s

.

.
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T
h
e
 
p
r
o
b
l
e
m
 
h
a
s
 
a
-
g
r
e
a
t
 
m
a
n
y

f
e
a
t
u
r
e
s
 
s
i
m
i
l
a
r
 
t
o
 
p
r
o
b
-

l
e
m
s
 
i
n
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
e
t
s
,
 
o
r
 
a

c
o
m
p
a
r
a
b
l
e
 
m
a
t
c
h
 
c
a
n
.

b
e
 
m
a
d
e
 
w
i
t
h
-
 
s
e
l
e
c
t
e
d
 
p
r
o
b
l
e
m
s
 
i
n
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
e
t
s
.

.
,

.
T
h
e
 
'
p
r
o
b
l
e
m
 
-
h
a
s
 
s
o
m
e
.
s
i
m
i
l
a
r

f
e
a
t
u
r
e
s
.
a
n
d
 
s
o
m
e
 
d
i
f
f
e
r
=

e
p
e
e
s
 
i
n
 
c
o
m
p
a
r
i
s
o
n
-
w
i
t
h

o
t
h
e
r
 
p
r
o
b
l
e
m
s
 
i
n
 
t
h
e
 
o
t
h
e
r

_
.

t
w
o
,
s
e
t
s
:

,
:
'

.

:
T
h
e
,
:
.
p
r
O
b
l
e
m
 
i
s
 
c
o
n
s
i
d
e
r
a
b
l
y
 
d
i
f
f
e
r
e
n
t
 
f
r
o
m
 
.
o
t
h
e
r
_

p
r
o
b
-

l
e
m
s

l
e
M
s
 
w
h
i
c
h
.
 
m
i
A
t
 
b
e
'
s
e
j
e
c
t
e
d
 
f
r
o
m

t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
e
t
s
.
-

.

A
v
a
i
l
a
b
i
l
i
t
y
 
o
f
 
B
a
c
k
-

g
r
o
u
n
d
 
I
n
f
o
r
m
a
t
i
o
n

,

'
-
'

,
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o

.

o

.
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:
>
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1
.
 
.
T
h
e
 
p
r
o
b
l
e
m
-
s
p
a
e
e
 
i
s
 
a
n
 
i
m
p
o
r
t
a
n
t
 
o
n
e

i
n
 
t
h
e
,
 
u
n
i
v
e
r
=

s
i
t
y
 
a
n
d
 
t
h
e
 
d
e
s
i
g
n
 
o
f
 
t
h
i
s
 
s
p
a
c
e
h
a
s

b
e
e
n
 
d
i
s
c
u
s
s
e
d

e
x
t
e
n
s
i
v
e
l
y
 
b
o
t
h
'
f
o
r
m
a
l
l
S
r
a
n
d
 
i
n
f
o
r
m
a
l
l
y
i
n

D
e
s
i
g
n
 
a
n
d

E
d
u
c
a
t
i
o
n
 
l
i
t
e
r
a
t
u
r
e
,
 
o
r
 
t
h
i
s
 
i
s
 
s
i
m
i
l
a
r
 
t
o

o
t
h
e
r
-
p
r
o
b
-

l
e
m
S
 
i
n
 
b
u
s
i
n
e
s
s
 
o
r
-
i
n
d
u
s
t
r
y
 
W
h
i
c
h
-
-
h
a
v
e

b
e
e
n
 
s
t
u
d
i
e
d

e
x
t
e
n
s
i
v
e
l
y
.

'
z
.

.

.

2
.
 
T
h
i
s
 
p
r
o
b
l
e
m
 
s
p
a
c
e
 
i
s
 
u
s
u
a
l
l
y
 
t
a
k
e
n

f
o
r
 
g
r
a
n
t
e
d
.
 
i
n
.
t
h
e
.

d
e
s
i
g
n
.
 
o
f
 
u
n
i
v
e
r
s
i
t
y
 
a
n
d
 
o
t
h
e
r

f
a
c
i
l
i
t
i
e
s
-
a
n
d
 
i
s
 
t
r
e
a
t
e
d

o
n
l
y
 
g
e
n
e
r
a
l
l
y
 
i
n
 
t
h
e
 
l
i
t
e
r
a
t
u
r
e
.

-

-
.
T
h
i
s
 
p
r
o
b
l
e
m
 
s
p
a
c
e
 
i
s
 
o
f
 
n
o
 
p
a
r
t
i
c
u
l
a
r
.

i
n
t
e
r
e
s
t
 
o
r
,
 
i
s
 
s
o

n
e
w
 
o
r
 
u
n
i
q
u
e
.
 
i
n
 
c
o
n
c
e
p
t

t
h
a
t
 
i
t
 
h
a
s
,
 
b
e
e
n
 
g
i
v
e
n
 
n
o
 
s
p
e
c
i
7
1

f
i
c
 
m
e
n
t
i
o
n
 
i
n
 
t
h
e
 
'
d
e
s
i
g
n
 
o
r
 
e
d
u
c
a
t
i
o
n
a
l

l
i
t
e
r
a
t
t
r
e

M
o
t
i
v
a
t
e
s
 
S
u
b
j
e
c
t
s
 
'
.

.

i
,
.

,

A
,

1
.
 
T
h
e
 
f
u
n
c
t
i
o
n
s
 
a
s
s
O
c
i
a
t
e
d
i
a
i
t
h
 
t
h
i
s
 
s
p
a
c
e
 
a
r
e

c
o
n
s
i
d
e
r
e
d

b
y
 
s
t
u
d
e
n
t
s
 
t
o
 
b
e
 
i
m
p
o
r
t
a
n
t
,
 
o
r
'
p
e
r
s
o
n
a
l
l
y
 
r
e
l
e
v
a
n
t
 
t
o

t
h
e
m
;
 
a
n
d
 
t
h
e
 
p
r
o
b
l
e
m
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h

d
e
v
e
l
o
p
i
n
g
.
a
 
s
a
t
-
_

s
f
a
c
t
o
r
y
 
d
e
s
i
g
n
 
s
o
l
u
t
i
o
n
 
a
r
e
 
l
i
k
e
l
y
 
t
o

b
e
 
c
h
a
l
l
e
n
g
i
n
g
. .

-
-
,
T
h
e
 
f
u
n
c
t
i
o
n
s
.
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
i
s
 
s
p
a
c
e
 
a
r
e

u
s
u
a
l
l
y

t
a
k
e
n
.
 
f
o
r
 
g
i
a
n
t
e
d
,
 
a
z
d
 
t
h
e
 
s
o
l
u
t
i
o
n

i
s
 
l
i
k
e
l
y
 
t
d
 
b
e
 
j
u
s
t
-

a
 
r
e
a
r
r
a
n
g
e
m
e
n
t
 
o
f
 
s
t
a
n
d
a
r
d
e
l
e
m
e
n
t
s
.

H
c
i

H
o

.
4

.

-
-
A



T
E
S
T
 
P
R
O
B
L
E
M
 
S
E
L
E
C
T
I
O
N
F
I
N
A
L
 
C
R
I
T
E
R
I
A
 
c
o
n
t
i
n
u
e
d

.

C
R
I
T
E
R
I
A

.
C
U
E

,
.
.
_

,
.

.

.
.

3
.
 
T
h
i
s
 
p
r
o
b
l
e
m
 
i
s
 
g
e
n
e
r
a
l
l
y
 
c
o
n
S
i
d
e
r
e
d
 
t
o
 
b
e
-
 
t
r
i
v
i
a
l
 
o
r
 
o
f

n
o
 
i
n
t
e
r
e
s
t
 
t
o
-
s
t
u
d
e
n
t
s
 
i
n
 
t
h
e
.
u
n
i
v
e
r
s
i
t
y
,
:
a
b
o
u
t
 
a
l
l
 
t
h
a
t

i
s
 
p
o
s
s
i
b
l
e
-
i
s
 
s
o
m
e
 
m
i
n
o
r
 
r
e
w
o
r
k
i
n
g
 
o
f
 
t
h
e
 
s
t
a
n
d
a
r
d
 
s
o
l
u
-

t
i
o
n
.

T
i
m
e
 
C
o
n
s
:
t
r
a
i
n
t
s

_ c
.

.

,

.
.

_

.

.

.
°

.

=

.
.

1
.
 
W
h
i
l
e
 
r
e
a
s
o
n
a
b
l
y
 
c
h
a
l
l
e
n
g
i
n
g
,
 
a
n
d
 
r
e
q
u
i
r
i
n
g
 
a
 
c
o
m
p
r
e
h
e
n
-

.

s
i
v
e
s
o
l
u
t
i
o
n
i
 
t
h
e
 
s
i
z
e
 
o
f
 
t
h
e
 
'
p
r
o
b
l
e
m
,
 
n
u
m
b
e
r
 
o
f
 
V
a
r
i
-

4.
e

a
b
l
e
s
,
 
e
t
c
.
,
 
,
s
h
o
u
l
d
 
r
e
a
s
o
n
a
b
l
y
.
 
p
e
r
m
i
t
 
s
u
b
j
e
c
t
s
 
t
o
 
s
o
l
v
e

t
h
e
 
p
r
o
b
l
e
m

8
-
h
o
u
r
s
.

-
_

2
-
 
T
h
e
-
p
r
o
b
l
e
m
'
i
s
 
s
o
m
e
w
h
a
t
 
c
o
m
p
l
e
x
 
i
n
v
o
l
v
i
n
g
 
a
n
u
m
b
e
r
 
o
f

.
.

f
u
h
-
c
t
i
o
n
S
 
a
n
d
 
s
u
b
s
y
s
t
e
m
s
'
f
o
r
 
w
i
}
i
c
h
 
t
h
e
r
e
 
m
i
g
h
t
 
b
e
 
s
o
m
e

d
i
f
f
i
c
u
l
t
y
 
i
n
 
f
i
n
i
s
h
i
n
g
 
w
i
t
h
i
n
 
8
 
h
o
u
r
s
.

3
.
 
T
h
e
 
p
r
o
b
l
e
m
 
i
s
 
h
i
g
h
l
y
 
c
o
m
p
l
e
x
 
w
i
t
h
 
m
a
n
y
 
i
n
t
e
r
a
c
t
i
n
g
 
s
u
b
-

s
y
S
t
e
m
s
 
o
r
 
.
s
o
 
o
p
e
n
-
e
n
d
e
d
`
o
r
 
u
n
f
a
m
i
l
i
a
r
t
o
s
u
b
j
.
e
c
t
s
 
t
h
a
t

i
t
 
w
o
u
l
d
 
b
e
 
v
e
r
y
 
d
i
f
f
i
c
u
l
t
 
f
o
r
 
s
u
b
j
e
c
t
s
'
t
o
 
o
r
g
a
n
i
z
e
 
t
h
e

m
a
t
e
r
i
a
l
 
a
n
d
 
c
o
m
e
'
u
p
 
w
i
t
h
 
a
 
s
o
l
u
t
i
o
n
 
i
n
.
8
 
h
o
u
r
'
s
'
.

C
o
m
p
a
r
a
b
i
l
i
t
y
 
W
i
t
h
i
n

P
r
o
b
l
e
m

.

.

.

.

,
.
-

.

,

.

.

.

.
1
.
.
W
h
i
l
e
 
t
h
e
r
e
 
i
s
 
n
o
 
o
b
V
i
o
u
s
 
s
o
l
u
t
i
o
n
,
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e

,
p
r
o
b
l
e
m
 
i
s
 
s
u
c
h
 
t
h
a
t
 
a
l
m
o
s
t
 
a
l
l
 
a
l
t
e
r
n
a
t
i
v
e
 
s
o
l
u
t
i
o
n
s

s
h
o
u
l
d
 
c
o
n
t
a
i
n
 
e
n
o
u
g
h
 
p
o
i
n
t
s
 
o
f
 
s
i
m
i
l
a
r
i
t
y
 
t
o
 
.
p
e
r
m
i
t

-

,

c
o
m
p
a
r
i
s
o
n
.

2
.
 
T
h
e
 
p
r
o
b
l
e
m
 
i
s
 
s
o
m
e
w
h
a
t
 
m
o
r
e
 
o
p
e
n
e
n
d
e
d
 
i
n
'
 
n
a
t
u
r
e
 
a
r
i
d

s
o
l
u
t
i
o
n
s
 
m
a
y
 
b
e
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
d
i
f
f
e
r
e
n
t
 
t
o
 
t
h
e
_
p
o
i
n
t

t
h
a
t
 
t
h
e
r
e
 
m
a
y
 
b
e
 
-
d
i
f
f
i
c
u
l
t
y
 
i
n
 
c
o
m
p
a
r
i
s
o
n
.

,
.

3
.
 
T
h
e
'
 
p
r
o
b
l
e
m
 
c
o
u
l
d
 
b
e
 
s
o
l
v
e
d
 
i
n
 
a
 
n
u
m
b
e
r
 
o
f
 
w
i
d
e
l
y
 
d
i
v
e
r
-

g
 
e
n
t
 
w
a
y
s
;
 
p
e
r
m
i
t
t
i
n
g
'
l
i
t
t
l
e
 
o
r
 
n
o
 
c
o
m
p
a
r
i
s
o
n
.

.

I-
'

C
a'

- 
o



A
p
p
e
n
d
i
x
 
A
 
-
4

T
e
s
t
 
P
r
o
b
l
e
m
 
A
l
t
e
r
n
a
t
i
v
e
s

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
a
l
t
e
r
n
a
t
i
v
e
 
p
r
o
b
l
e
m
 
s
t
a
t
e
m
e
n
t
s
 
w
h
i
c
h
 
w
e
r
e

p
r
o
v
i
d
e
d
 
t
o
 
t
h
e
 
c
o
m
m
i
t
t
e
e
-
o
n
 
t
h
e
 
"
p
r
o
b
l
e
M
 
s
e
l
e
c
t
i
o
n

q
u
e
S
t
i
o
n
n
a
i
r
e
"
,
 
s
u
b
d
i
l
i
i
d
e
d
 
i
n
t
o
 
t
h
e
i
r
 
d
i
f
f
e
r
e
n
t
-
g
r
o
u
p
i
n
g
s
.

T
h
e
 
s
t
a
t
e
m
e
n
t
s
a
r
e
 
a
c
c
o
m
p
a
n
i
e
d
b
y
'
d
e
s
c
r
i
P
t
i
v
e
,
m
a
t
e
r
i
a
l

i
n
d
i
c
a
t
i
n
g
,
t
h
e
 
b
a
s
i
s
 
f
o
r
 
t
h
e
 
g
r
Q
u
p
i
n
g
8
 
a
n
d
 
°
t
h
e
 
i
n
d
i
-

v
i
d
u
a
l
 
p
r
o
b
l
e
m
g
6
n
e
r
a
t
i
o
n
s
.

J.

4
.



43
'

T
E
S
T
 
P
R
O
B
L
E
M
 
A
L
T
E
R
N
A
T
I
V
E
S
-

,
'

.
P
R
O
B
L
E
M
 
S
T
A
T
E
M
E
N
T
S

,
'
D
E
S
C
R
I
P
T
I
O
N

I
.

,
L
-
-

,

-
.

.

_
e

,
,

r

.
.

A
.
 
.
T
h
i
S
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
o
f
f
i
c
e
 
f
a
c
i
l
i
t
i
e
s
 
f
o
r
 
o
n
e

t
e
a
c
h
i
n
g
.
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
.
 
P
r
i
m
a
r
i
l
y
 
t
h
i
s
 
s
p
a
C
e
 
w
i
l
l
 
b
e

u
s
e
d
 
f
o
r
 
d
e
s
k
-
w
o
r
k
 
i
n
v
o
l
v
i
n
g
 
r
e
a
d
i
n
g
,
 
P
r
e
p
a
r
a
t
i
o
r
l
 
o
f

l
e
s
s
o
n
s
,
p
e
r
s
o
n
a
l
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
,
 
w
i
t
h
 
a
 
l
i
m
i
t
e
g
.
u
s
e
 
o
f

f
i
l
e
s
,
 
j
o
u
r
n
a
l
s
;
 
'
a
n
d
 
r
e
f
e
r
e
n
c
e
 
.
b
o
o
k
s
.
 
A
c
c
o
m
m
o
d
a
t
i
o
n

s
h
b
U
l
d
 
b
e
 
m
a
d
e
 
f
o
r
.
 
o
n
e
 
o
r
 
t
w
o
 
v
i
s
i
t
o
r
s
,
 
s
t
u
d
e
n
t
s
,
 
g
r
a
d

s
t
u
d
e
n
t
s
 
o
r
 
o
t
h
e
r
 
f
a
c
u
l
t
y
 
e
n
g
a
g
e
d
 
i
n
 
r
e
v
i
e
w
 
o
f
 
w
o
r
k

O
r"

O
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
s
o
m
e
 
l
i
m
i
t
e
d
 
i
n
d
i
v
i
d
u
a
l
 
i
n
s
t
r
u
c
t
i
o
n
.

.
.

B
.
 
T
h
i
s
 
s
p
a
t
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
o
f
f
i
c
e
 
f
a
c
i
l
i
t
i
e
s
'
f
o
r
 
o
n
e

a
d
m
i
n
i
s
t
r
a
t
o
r
 
w
h
o
s
e
 
j
o
b
 
i
n
v
o
l
v
d
s
 
a
 
g
r
e
a
t
 
d
e
a
l
 
o
f
 
s
t
u
d
e
n
t

-
c
o
n
 
a
c
e
.
 
T
h
e
 
u
s
e
 
o
f
 
t
h
e
 
s
p
a
c
e
-
w
i
l
l
-
b
e
 
r
o
u
g
h
l
y

d
i
v
i
d
e
d

b
e
t
w
 
e
n
 
d
e
s
k
 
w
o
r
k
 
a
n
d
 
i
n
t
e
r
v
i
e
w
s
.
 
P
r
i
m
a
r
i
l
y
 
t
h
e
 
d
e
s
k
'

-
w
o
r
i
c
 
w
i
l
l
 
i
n
v
o
l
v
e
 
r
e
a
d
i
n
g
 
d
i
f
f
e
r
e
n
t
 
m
a
t
e
r
i
a
l
s
 
w
i
t
h
 
s
o
m
e

d
i
c
t
a
t
i
b
r
i
 
a
n
d
 
t
e
l
e
p
h
o
n
i
n
g
,
 
a
n
d
 
m
i
g
h
i
n
v
o
l
v
e
.
l
i
m
i
t
e
d
,

m
o
s
t
l
y
-
i
n
t
e
r
i
m
,
f
i
l
i
n
g
 
a
n
d
 
a
 
f
e
w
.
r
e
f
e
e
n
C
e
s
.
 
I
n
t
e
r
v
i
e
w
s

w
i
l
l
 
u
s
u
a
l
l
y
 
b
e
w
i
t
h
 
o
n
e
 
t
o
 
f
o
u
r
 
s
t
u
d
9
n
f
 
s
,
 
c
o
n
s
i
s
t
i
n
g

u
s
u
a
l
l
y
 
p
f
i
n
f
O
r
m
a
l
d
i
s
c
u
S
S
i
o
n
 
w
i
t
h
 
s
o
m
e
 
s
h
a
r
e
d
 
v
i
e
w
i
n
g
 
j
.

o
f
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
f
o
r
m
 
p
r
e
p
a
r
a
t
i
o
n
..

_

.
.

C
.
 
T
h
i
s
 
s
p
a
c
e
 
s
h
o
t
i
d
 
p
r
o
v
i
d
e
 
:
o
f
f
i
c
e
`
 
f
a
c
i
l
i
t
i
e
S
 
f
o
r
 
t
w
o

i
n
d
i
v
i
d
u
a
l
s
,
a
 
r
e
s
e
a
r
c
h
e
r
 
a
n
d
 
o
n
e
 
a
s
s
i
s
t
a
n
t
.
 
T
h
e
 
s
p
a
c
e

I

w
i
l
l
 
g
e
n
e
r
a
l
l
y
 
b
e
 
u
s
e
d
 
f
o
r
 
d
i
f
f
e
r
e
n
t
 
,
d
e
s
k
 
w
o
r
k
 
a
c
t
i
v
i
t
i
e
s

w
i
t
h
 
e
i
t
h
e
r
 
i
n
d
i
v
i
d
u
a
l
 
f
r
e
q
u
e
n
t
l
y
 
a
b
s
e
n
t
 
f
r
o
m
 
t
i
e
 
s
p
a
c
e
.

D
e
s
k
 
w
o
r
k
 
w
i
l
l
 
i
n
v
o
l
v
e
 
r
e
a
d
i
n
g
,
 
r
e
v
i
e
w
 
o
f
-
m
a
t
e
r
i
a
l
s
,

w
r
i
t
i
n
g
,
 
d
i
c
t
a
t
i
o
n
,
 
O
r
 
t
y
p
i
n
g
 
u
s
i
n
g
 
e
x
t
e
n
s
i
v
e
 
f
i
l
e
s
;

.
j
o
U
r
n
a
l
s
i
a
n
d
 
o
t
h
e
r
 
r
e
f
e
r
e
n
c
e
 
m
a
t
e
r
i
a
l
s
.
'
A
c
c
o
m
m
o
d
a
t
i
o
n

.

W
o
r
k
 
a
r
e
a
s
 
f
o
r
 
s
i
n
g
l
e
 
i
n
d
i
V
i
d
-

t
a
l
s
,
 
r
e
p
r
e
S
e
n
t
i
n
g
 
a
n
 
i
m
p
o
r
7

t
a
n
t
 
a
s
p
e
e
t
 
o
f
 
h
i
g
h
e
r
 
.
e
d
u
c
a
-
7
 
.
,

t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
,
.
e
m
p
h
a
s
i
z
i
n
g

s
p
e
c
i
f
i
d
 
f
u
n
d
t
i
o
n
s
 
a
n
d
 
a
c
t
i
v
i
7

t
i
e
s
 
a
n
d
 
i
n
d
i
v
i
d
u
a
l
 
n
e
e
d
s
.

R
e
p
r
e
s
e
n
t
s
 
a
 
"
F
a
c
u
l
t
y
 
O
f
f
i
c
e
"
.

l
a
 
h
i
g
h
l
y
 
t
y
p
i
c
a
l
 
e
n
v
i
r
o
n
m
e
n
t

i
n
 
c
l
a
s
s
r
o
o
m
 
b
u
i
l
d
i
n
g
. ,
.

-

.
.

R
e
p
r
e
s
e
n
t
s
'
a
n
 
"
A
d
m
i
n
i
s
t
r
a
t
i
V
e

O
f
n
.
c
e
"
,
"
a
n
 
a
l
t
e
r
n
a
t
i
v
e
 
c
o
n
.
-

f
i
g
u
r
a
t
i
n
,
 
w
i
t
h

o
r
e
 
'
e
m
p
h
a
H
-

s
i
s
 
o
n
 
s
 
u
d
e
n
t
s

s
 
i
n
t
e
r
v
i
e
w
-

e
e
s
,

<
,

.
.

_

1

,

R
e
p
r
e
s
e
n
t
s
 
.
a
.
"
R
e
s
e
a
r
c
h
 
O
f
f
i
c
e
"

a
 
s
o
m
e
w
h
a
t
 
m
o
r
e
 
C
o
m
p
l
e
x
'
a
l
t
e
r
-

n
a
t
i
v
e
 
w
i
t
h
 
a
d
d
e
d
 
p
e
r
s
o
n
n
e
l
.

'

a
n
d
,
 
f
u
n
c
t
i
o
n
s
.

,

-
P
-
'

N
i 0

I



T
E
S
T

=
P
R
O
B
L
E
M
 
A
L
T
E
R
N
A
T
I
V
E
S
 
,
c
o
n
t
i
n
u
e
d

.
.
.

'
P
R
O
B
L
E
M
 
S
T
A
T
E
M
E
N
T
S

D
E
S
C
R
I
P
T
I
O
N

_

.

s
h
o
u
l
d
 
a
l
s
o
 
b
e
 
m
a
d
e
 
f
o
r
,
r
e
g
u
f
a
r
 
c
o
n
f
e
r
e
n
c
e
s
 
w
i
t
h
 
f
o
u
r
 
t
o

s
i
x
 
p
a
r
t
i
c
i
p
a
n
t
s
 
e
n
g
a
g
e
d
 
i
n
 
d
i
s
c
u
S
s
i
o
n
,
 
n
o
t
e
 
t
a
k
i
n
g
 
a
n
d

r
e
v
i
e
w
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
s
o
m
e
 
g
r
a
p
h
i
c
 
o
r
 
o
t
h
e
r
 
a
u
d
i
o
-
v
i
s
u
a
l

a
i
d
s
 
m
a
y
 
b
e
 
e
m
p
l
o
y
e
d
:
.

.

.

D
.
 
T
h
i
s
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
o
f
f
i
c
e
 
f
a
c
i
l
i
t
i
e
s
 
f
o
r
 
f
o
u
r

g
r
a
d
u
a
t
e
 
s
t
u
d
e
n
t
 
t
e
a
c
h
i
n
g
 
a
s
s
i
s
t
a
n
t
s
.
 
T
h
e
 
s
p
a
c
e
 
w
i
l
l
 
u
s
u
-

a
l
l
y
 
b
e
.
u
s
e
d
 
f
o
r
 
d
e
s
k
 
w
o
r
k
 
a
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
i
n
g
 
r
e
a
d
i
n
g

b
o
o
k
s
 
a
n
d
 
p
a
p
e
r
S
i
g
r
a
d
i
n
g
,
 
p
r
e
p
a
r
a
t
i
O
n
 
o
f
 
l
e
s
s
o
n
s
,
 
a
n
d

t
h
e
 
s
t
u
d
e
n
t
'
s
 
o
w
n
 
s
t
u
d
y
i
n
g
.
 
L
i
m
i
t
e
d
 
r
e
s
o
u
r
c
e
s
 
o
f
 
r
e
f
e
r
-

e
n
c
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
p
o
s
S
i
b
l
y
 
t
y
p
i
n
g
 
o
r
 
c
a
l
c
u
l
a
t
i
n
g
 
m
a
-

c
h
i
n
e
s
 
m
a
y
 
b
e
 
s
h
a
r
e
d
j
o
y
 
t
h
e
1
o
u
r
.
-
T
A
s
.
 
P
e
r
i
o
d
i
c
-
,
 
'
o
n
e
 
o
r

t
w
o
 
v
i
s
i
t
o
r
s
 
w
i
l
l
 
g
e
n
e
r
a
l
l
y
 
b
e
 
s
t
u
d
e
n
t
s
,
 
b
u
t
_
M
a
y
 
4
m
-

c
l
u
d
e
.
o
t
h
e
r
 
g
r
a
d
 
s
t
u
d
e
n
t
s
 
o
r
 
f
a
c
u
l
t
y
 
e
n
g
a
g
e
d
 
i
n
 
r
e
v
i
e
w
.

o
f
.
 
m
a
t
e
r
i
a
t
s
 
o
r
 
i
n
d
i
v
i
d
u
a
l
 
i
n
s
t
r
u
c
t
i
o
n
.

4
,

"
-
R
e
s
e
a
r
c
h
 
O
f
f
i
c
e
"
 
c
o
n
t
 
d
.

-
'
3

\

-
.

R
e
p
r
e
s
e
n
t
s
 
a
"
T
e
a
c
h
i
n
g
 
A
s
s
i
s
-

t
e
n
t
 
O
f
f
i
c
e
'
,
 
i
n
v
o
l
v
e
s
 
e
d
d
i
-

t
i
o
n
a
l
 
s
p
a
c
e
,
 
t
r
e
a
t
e
d
,
a
s
 
a
 
r
e
-

f
l
e
c
t
e
d
'
p
l
a
h
 
f
o
r
 
t
h
e
 
4
 
w
o
r
k

s
t
a
t
i
o
n
s
 
w
i
t
h
-
s
o
m
e
 
c
o
m
m
o
n

f
a
c
i
l
i
t
i
e
s
.

.

-
-

I
I
.

.s

E
.
 
T
h
i
s
 
s
p
a
c
e

-
i
t
i
e
s
 
f
o
r

a
n
d
-
g
r
a
d
u
a
t
e

m
e
n
t
a
l
 
o
f
f
i
c
e
s
.

,
p
a
r
t
m
e
n
t
a
l

m
a
r
s
 
i
n
v
o
l
v
i
n
g

p
h
i
c
i
o
r

e
a
t
i
n
g
 
l
u
n
c
h
e
s

p
l
a
y
i
n
g

r
e
a
d
i
n
g
.

.

:
i
n
c
r
e
a
s
i
n
g
l
y

.

-

_

.
.

s
h
o
U
l
d
 
p
r
o
v
i
d
e
 
m
e
e
t
i
n
g
/
i
n
s
t
r
u
c
t
i
o
n
a
l
 
f
a
c
i
l
-
.

v
a
r
i
o
u
s
 
n
u
m
b
e
r
s
 
a
n
d
 
C
o
m
b
i
n
a
t
i
o
n
s
 
o
f
 
f
a
c
u
l
t
y

s
t
u
d
e
n
t
s
 
i
n
 
.
a
 
g
e
n
e
r
a
l
 
r
e
l
a
t
i
o
n
s
h
i
p
,
t
o

d
e
p
a
r
t
-
h
i
g
h
l
y

T
h
e
 
m
a
j
o
r
 
u
s
e
.
o
f
 
t
h
e
-
s
p
a
c
e
 
w
i
l
l
'
b
e
 
f
o
r
 
d
e
-
a
S
s
u
m
p
t
i
c
i
n

m
e
e
t
i
n
g
s
 
o
r
 
c
o
n
f
e
r
e
n
c
e
s
 
o
r
 
s
m
a
l
l
 
i
n
f
o
r
m
a
l
 
s
e
m
-

d
i
t
c
u
S
s
i
o
n
.
a
n
d
 
h
o
t
e
 
t
a
k
i
n
g
 
w
i
t
h
 
s
o
m
e
 
g
r
a
-

a
u
d
i
o
-
 
v
i
s
u
a
l
 
a
i
d
s
.
 
S
e
c
o
n
d
a
r
y
 
u
s
e
s
 
m
i
g
h
t
 
i
n
c
l
u
d
e

o
r
o
t
h
e
r
'
t
e
c
r
e
a
t
i
o
n
a
l
 
a
c
t
i
v
i
t
i
e
s
,
'
 
c
a
r
d
-

e
t
c
.
,
 
o
r
 
i
n
d
i
v
i
d
u
a
l
 
s
t
u
d
y
i
n
g
 
o
r
 
r
e
c
r
e
a
t
i
o
n
a
l

.
.

,

W
o
r
k
 
a
r
e
a
s
 
.
f
o
r
 
s
m
a
l
l
 
g
r
o
u
p
s
,

i
m
p
o
r
t
a
n
t
 
i
n
 
n
e
w

a
p
p
r
o
a
c
h
e
s
 
t
o
 
e
d
u
c
a
t
i
o
n
,
-
 
e
r
n
-

p
h
a
s
i
s
 
o
n
 
g
r
o
u
p
 
i
n
t
e
r
a
c
t
i
o
n

a
n
d
 
c
o
m
m
u
n
i
c
a
t
i
o
n
 
a
i
d
s
.

R
e
p
r
e
s
e
n
t
s
 
a
 
"
D
e
p
a
r
t
m
e
n
t
a
l

C
o
n
f
e
r
e
n
c
e
 
R
o
o
m
"
;
 
a
n
o
t
h
e
r

t
y
p
i
c
a
l
 
f
a
c
i
l
i
t
y
,
 
w
i
t
h

t
h
a
t
I
r
o
o
m
,
n
e
e
d
s

M
o
r
e
 
t
h
a
n
 
a
 
c
h
a
l
k
b
o
a
r
d
,
 
t
a
b
l
e
,

a
n
d
 
c
h
a
i
r
s
.

.

-

.



T
E
S
T
 
P
R
O
B
L
E
M
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

.

P
R
O
B
L
E
M
 
S
T
A
T
E
M
E
N
T
S

F
.
 
T
h
i
s
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
i
n
s
t
r
u
c
t
i
o
n
a
l
-
M
e
m
o
n
s
t
r
a
t
i
o
n

f
a
c
i
l
i
t
i
e
s
 
'
I
n
 
c
o
n
n
e
c
t
i
o
n
 
w
i
t
h
 
a
 
l
a
b
o
r
a
t
o
r
y
 
u
s
e
d
 
f
o
r
 
i
n
-

s
t
r
u
c
t
i
o
n
 
i
n
 
c
h
e
m
i
S
t
r
y
,
 
p
h
y
s
i
c
s
,
 
e
t
c
.
,
 
f
o
r
 
a
 
f
a
c
u
l
t
y
m
e
m
-

b
e
r
 
a
n
d
/
o
r
 
t
e
a
c
h
i
n
g
-
a
s
s
i
s
t
a
n
t
 
a
n
d
 
f
r
o
m
.
t
e
n
 
t
o
 
f
i
f
t
e
e
n

s
t
t
u
d
e
n
t
S
.
 
T
h
i
t
 
s
p
a
c
e
 
w
i
l
l
 
b
e
 
u
s
e
d
 
f
o
r
 
p
r
i
m
a
r
i
l
y
 
l
e
c
t
u
r
e
-
,

d
e
m
o
n
s
t
r
a
t
i
o
n
s
 
w
i
t
h
 
s
o
m
t
 
i
n
f
o
r
m
a
l
 
d
i
s
c
u
s
s
i
o
n
.
a
n
d
 
n
o
t
e

t
a
k
i
n
g
.
 
P
r
o
v
i
s
i
o
n
 
s
h
o
u
l
d
 
b
e
 
m
a
a
e
 
f
o
r
 
w
e
t
 
'
a
n
d
-
d
r
y
 
d
e
m
o
n
-

s
t
r
a
t
i
o
n
 
e
x
p
e
r
i
m
e
n
t
s
.
 
a
n
d
 
l
i
m
i
t
e
d
 
a
u
d
i
o
-
v
i
s
u
a
l
 
a
i
d
s
.
-

G
.
 
T
h
i
s
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
O
v
i
d
e
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
f
a
c
i
l
i
t
i
e
s

f
o
r
 
a
 
f
a
c
u
l
t
y
-
m
e
m
b
e
r
 
o
r
 
t
e
a
c
h
i
n
g
 
a
s
s
i
s
t
a
n
t
 
a
n
d
 
f
r
o
m
 
t
e
n

t
o
 
t
w
e
n
t
y
 
s
t
u
d
e
n
t
s
 
.
p
a
r
t
i
c
i
p
a
t
i
n
g
 
i
n
 
d
i
s
c
u
s
s
i
o
n
 
S
e
c
t
i
o
n
s

o
r
 
s
e
m
i
n
a
r
s
.
 
T
h
e
 
g
e
n
e
r
a
l
 
u
s
e
 
o
f
 
s
p
a
c
e
 
w
i
l
l
 
b
e
 
f
o
r
 
a
 
c
o
m
-

b
i
n
a
t
i
o
n
 
o
f
 
l
e
c
t
u
r
e
s
 
a
n
d
 
g
r
o
u
p
 
d
i
s
c
u
s
s
i
o
n
s
 
f
o
r
 
n
o
t
e
-
 
t
a
k
-

i
n
g
 
a
n
d
 
s
o
m
e
.
g
r
a
p
h
i
c
 
'
a
i
d
s
 
a
n
d
 
d
i
s
p
l
a
y
 
o
f
 
s
t
u
d
e
n
t
 
w
o
r
k
.

I
O
t
h
e
r
 
u
s
e
s
 
m
a
y
-
 
i
n
c
l
u
d
e
 
r
e
a
d
i
n
g
l
w
r
i
t
i
n
g
,
 
w
o
r
k
i
n
g
 
o
n

p
r
o
b
l
e
m
s
a
n
d
 
i
n
d
i
v
i
d
u
a
l
 
i
n
s
t
r
u
c
t
i
o
n
,
 
e
i
t
h
e
r
 
a
t
 
t
h
e
 
s
t
u
-
,

d
e
n
t
'
s
 
o
r
 
i
n
s
t
r
u
c
t
o
r
'
s
 
w
o
r
k
 
a
r
e
a
.

H
.
.
 
T
h
i
s
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
f
a
c
i
l
i
t
i
e
s
 
f
o
r
 
e
X
p
e
r
i
e
n
c
-

i
n
g
 
(
v
e
w
i
n
,
 
l
i
s
t
e
n
i
n
g
)
 
°
a
 
v
a
r
i
e
t
y
 
o
f
 
a
u
d
i
d
-
V
i
s
u
a
l
 
a
i
d
s
-

i
n
v
o
l
v
i
n
g
 
a
n
 
i
n
s
t
r
u
c
t
o
r
,
 
a
 
t
e
c
h
n
i
c
i
a
n
,
 
a
n
d
 
f
r
o
m
.
_
f
i
v
e
 
t
o

,

f
i
f
t
e
e
n
 
s
t
u
d
e
n
t
s
.
 
T
h
e
 
p
r
i
m
a
r
y
 
-
e
m
p
h
a
s
i
s
 
w
i
l
l
 
b
e
 
o
n
 
p
r
o
-

,
v
i
d
i
n
g
'
f
o
r
 
t
h
e
 
p
r
e
s
e
n
t
a
t
i
o
n
 
a
n
d
 
e
x
p
e
r
i
e
n
c
i
n
g
 
O
f
'
a
 
v
a
r
i
-

e
t
y
 
o
f
 
m
e
d
i
a
 
i
n
c
l
u
d
i
n
g
 
s
l
i
d
e
s
,
 
f
i
l
m
,
 
t
e
l
e
v
i
s
i
o
n
,
-
t
a
p
e
s

.
1
6
1
.
 
t
h
e
i
r
'
.
c
o
m
b
i
n
a
t
i
o
n
s
.
 
S
e
c
o
n
d
a
r
y
 
u
s
e
s
 
m
a
y
 
i
r
f
c
l
u
d
e
 
n
o
t
e

t
a
k
i
n
g
 
d
u
r
i
n
g
 
a
n
d
 
a
l
t
e
r
 
t
h
e
 
p
r
e
s
e
n
t
a
t
i
o
n
 
a
n
d
 
i
n
f
o
r
m
a
l

s
m
a
l
l
 
g
r
o
u
p
 
d
i
s
c
u
s
s
i
o
n
.

.

D
E
S
C
R
I
P
T
I
O
N

.

R
e
p
r
e
s
e
n
t
s
 
a
 
L
a
b
o
r
a
t
o
r
y
 
D
i
s
-
'

c
u
s
s
i
o
n
 
R
o
o
m
"
,
 
a
 
m
o
r
e
 
s
p
e
c
i
a
l
-

i
z
e
d
,
 
t
e
c
h
n
i
c
a
l
 
a
l
t
e
r
n
a
t
i
v
e
.

)

-
.

,
:

-
R
e
p
r
e
s
e
n
t
s
 
a
 
"
T
e
a
c
h
i
n
g
 
D
i
c
u
s
-

s
i
o
n
 
R
o
o
m
 
"
,
 
a
n
o
t
h
e
r
-
m
a
j
o
r

n
e
e
d
s
a
r
e
a
,
 
i
n
c
l
u
d
e
s
 
s
o
m
e
 
a
s
-
-

p
a
c
t
s
 
o
f
 
c
l
 
s
s
r
o
o
m
 
d
e
s
i
g
n
.

.

.
-

.
.

.

.

R
e
p
r
e
s
e
n
t
s
 
a
n
 
.
"
A
t
i
d
i
o
-
V
i
s
u
a
l

P
r
e
s
e
n
t
a
t
i
o
n
 
R
o
o
m
 
"
,
 
a
 
h
i
g
h
l
y

s
p
e
c
i
a
l
i
z
e
d
,
 
t
e
c
h
n
i
C
a
l
 
a
l
t
e
r
-

n
a
t
i
v
e
.

,

,
-
-

I
I
I
.

.

.
t

L
e
s
g
 
f
o
r
m
a
l
 
w
o
k
 
a
r
e
a
s
 
f
o
r

d
i
n
i
n
g
 
a
n
d
 
r
e
c
r
e
a
t
i
o
n
,
 
o
f
t
e
n

s
l
i
g
h
t
e
d
 
i
n
 
f
a
c
i
l
i
t
y
 
d
e
s
i
g
n
,

e
m
p
h
a
s
i
s
 
o
n
 
s
e
r
v
i
c
e
 
a
n
d
 
f
l
e
x
i
.
-

b
i
l
i
t
y
.

.
r
,
)



T
E
S
T
 
P
R
O
B
L
E
M
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

P
R
O
B
L
E
M
_
S
T
A
T
E
M
E
N
T
S
.

f
.
.

D
E
S
C
R
I
P
T
I
O
N

.

R
e
p
r
e
s
e
n
t
s
 
'
a
 
"
C
a
m
p
u
s
 
S
h
a
c
k

t
y
p
i
c
a
l
-
f
u
n
c
t
i
o
n
i

u
s
u
a
l
l
y
 
m
i
n
i
m
a
l
l
y
 
t
r
e
a
t
e
d
.

S
c

.

.
-

.
.

R
e
p
r
e
s
e
n
t
s
 
a
 
"
D
o
r
m
i
t
o
r
y
 
F
l
o
o
r

L
o
u
n
g
e
"
,
 
a
n
 
i
m
p
o
r
t
a
n
t
 
c
a
m
p
u
s

f
u
n
c
t
i
o
n
 
a
t
 
t
h
i
s
 
s
c
a
l
e
.

.
.

k.

.

A
P
.

R
e
p
r
e
s
e
n
t
s
 
a
 
'
 
e
p
a
r
t
m
e
n
t
a
l
 
.

L
o
u
n
g
e
"
,
.
a
n

m
p
o
r
t
a
n
t
 
a
m
e
n
i
t
y

p
r
o
V
l
d
e
d
.

,

-
.

R
e
p
r
e
s
e
n
t
s
 
a
 
"
C
o
f
f
e
e
 
S
h
o
d
 
"
,
 
a

m
o
r
e

s
p
e
c
-
g
l
i
z
e
d
,
 
t
e
c
h
n
i
c
a
l

a
l
t
e
r
n
a
t
i
v
e
.
,
 
w
i
t
h
 
f
o
o
d
-
p
r
o
-

e
 
p
r
e
m
i
s
e
s
.

c
e
s
s
i
n
g
 
o
n
 
t
h
e

.
.

.

I
.
:
 
T
h
i
s
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
f
o
o
d

d
i
s
p
e
n
s
i
n
g
 
a
n
d
 
c
o
n
s
u
m
p
-

.

'
t
w
e
l
v
e

t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
s
f
o
r
o
n
e
 
t
o
 
t
w
e
l
v
e

f
a
C
1
1
1
t
y
,
 
s
t
a
f
f
,
 
o
r
 
s
t
u
-
 
'
B
a
r
"
,
:
a
.

d
e
n
t
s
 
a
s
 
a
 
p
a
r
t
 
o
f
 
a
 
m
a
j
o
r
 
c
l
a
s
t
r
o
o
m
1
p
u
i
l
d
i
n
g
T
h
e

p
r
i
,
 
.

m
a
r
y
 
u
s
e
 
o
f
 
t
h
i
s
 
-
8
p
a
c
e
 
w
i
l
l
 
b
e

t
h
e
 
s
t
o
r
a
g
e
 
a
n
d
 
d
i
s
p
e
n
s
i
n
g

o
f
r
 
c
o
l
d
 
a
n
d
 
h
c
i
t
 
s
n
a
c
k
 
f
o
o
d
s
,
-
w
i
t
h
 
i
e
l
a
t
e
d
'
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d

c
o
n
s
u
m
p
t
i
o
n
 
o
f
 
f
o
o
d
.
 
O
t
h
e
r
 
r
e
l
a
t
e
d
 
u
s
e
s
 
m
a
y

i
n
c
l
u
d
e
 
s
m
a
l
l

g
r
o
u
p
 
d
i
s
c
u
s
s
i
o
n
 
a
n
d
 
i
n
d
i
v
i
d
u
a
l

r
e
a
d
i
n
g
 
o
r
 
s
t
u
d
y
i
n
g
.

.
,

j
.
 
T
h
i
s
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
r
e
c
r
e
a
t
i
o
n
a
l

f
a
c
i
l
i
t
i
e
s
 
f
o
r

o
n
e
 
t
o
 
t
w
e
n
t
y
 
s
t
u
d
e
n
t
s
 
a
s
 
a
-

f
l
o
o
r
 
u
n
i
t
 
o
f
 
a
 
;
l
a
r
g
e
 
-
d
o
r
n
i
i
7

t
o
r
y
 
c
o
m
p
l
e
x
.
 
T
h
e
 
m
a
j
o
r
:
.
u
s
e
 
o
f
 
t
h
e
,
s
p
a
c
e

w
i
l
l
 
b
e
 
f
o
r
 
a

v
a
r
i
e
t
y
 
o
f
 
l
i
g
h
t
-
r
e
c
r
e
a
t
i
o
n
a
l
 
a
c
t
i
v
i
t
i
e
s

i
n
c
l
u
d
i
n
g
 
t
a
l
k
-

i
n
g
 
b
e
t
w
e
e
n
 
f
l
o
o
r
 
r
e
s
i
d
e
n
t
s
-
o
r
 
c
o
u
p
l
e
s
,
.
 
r
e
c
r
e
a
t
i
o
n
a
l

r
e
a
d

.
i
n
g
,
s
t
u
d
y
i
n
g
,
 
t
e
l
e
v
i
e
w
i
n
g
;
 
s
o
m
e
 
f
o
o
d
 
m
a
y
 
b
e
 
p
r
o
v
i
d
e
d
 
o
r

b
r
o
u
g
h
t
 
t
o
 
t
h
e
 
a
r
e
a
;
 
g
a
m
e
s
 
(
c
a
r
d
s
,
 
c
h
e
s
s
,
 
e
t
c
.
)

m
a
y
-
a
l
s
o

b
e
 
u
s
e
d
.
 
S
e
c
o
n
d
a
r
y
 
u
s
e
s
 
m
a
y
:
i
n
c
l
u
d
e

p
e
r
i
o
d
i
c
 
f
l
o
o
r
 
m
e
e
t
:
,

i
n
g
s
,
 
p
a
r
t
i
e
s
,
 
m
a
s
s
 
t
e
l
e
v
i
e
w
i
n
g
 
(
f
o
o
t
b
a
l
l
,

i
n
a
u
g
u
r
a
t
i
o
n
s
)
.

K
.
 
T
h
i
s
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
r
e
c
r
e
a
t
i
o
n
/
s
t
u
d
y
 
f
a
c
i
l
i
t
i
e
s

f
o
r
 
o
n
e
 
t
o
 
t
w
e
l
v
e
 
g
r
a
d
u
a
t
e
 
s
t
u
d
e
n
t
s

a
n
d
 
p
e
r
i
o
d
i
c
a
l
l
y
,

s
m
a
l
l
 
g
r
o
u
p
s
 
o
f
 
f
a
c
u
l
t
y
,
 
r
e
l
a
t
e
d
 
.
t
o

t
h
e
 
c
t
e
g
a
r
t
m
e
n
t
a
l
r
e
a
.
i
n
f
r
e
g
u
e
n
t
l
y

,
T
h
e
 
p
r
i
m
a
r
y
 
s
p
a
c
e
 
u
s
e
 
w
i
l
l
 
b
e
 
f
o
r
 
a

v
a
r
i
e
t
y
.
o
f
 
r
e
c
r
e
a
t
i
o
n

a
l
 
a
c
t
i
v
i
t
i
e
s
,
 
l
i
g
h
t
.
 
r
e
a
d
i
n
g
 
o
f
 
n
e
w
s
p
a
p
e
r
s
,

b
o
o
k
s
,
 
m
a
g
a
-

,
z
i
n
e
s
,
 
e
a
t
i
n
g
-
d
r
i
n
k
i
n
g
c
o
f
f
e
e
 
o
r
 
b
r
o
w
n
 
b
a
g
s
,

i
n
f
o
r
m
a
l

.

t
a
l
k
i
n
g
 
i
n
 
s
m
a
l
l
 
g
r
o
u
p
s
.
 
S
e
c
o
n
d
a
r
y
 
u
s
e
t
m
a
y

i
n
c
l
u
d
e
 
i
n
-

-
f
o
r
m
a
l
 
s
m
a
l
l
 
s
e
m
i
n
a
r
s
,
 
b
i
r
t
h
d
a
y
 
p
a
r
t
i
e
s
,
 
f
o
o
d

.
v
e
n
d
i
n
g
.

L
.
.
T
h
i
t
 
s
p
a
c
e
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
f
o
o
d
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
c
o
n
s
U
m
p
-

t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
 
i
n
v
o
l
v
i
n
g
 
t
h
r
e
e
 
t
o
 
f
i
v
e
 
s
t
a
f
f
 
a
n
d
f
r
o
m

A

f
o
u
r
 
t
o
 
t
h
i
r
t
y
 
s
t
u
d
e
n
t
s
,
,
.
 
f
a
c
u
l
t
y
,
 
o
r
 
s
t
a
f
f
 
a
s
 
a
 
p
a
r
t

o
f
 
a

-
c
l
a
s
s
r
o
o
m
 
b
u
i
l
d
i
n
g
,
d
t
 
d
o
r
m
i
t
o
r
y
:
 
P
r
i
m
a
r
y
 
s
p
a
c
e

u
s
e
'
w
i
l
l

i
n
c
l
u
d
e
 
a
 
p
r
e
p
a
r
a
t
i
o
n
 
a
r
e
a
 
f
o
r
 
f
o
u
n
t
a
i
n
 
a
n
d

s
h
o
r
t
-
o
r
d
e
r

i
t
e
m
s
,
 
w
i
t
h
 
'
p
r
o
v
i
s
i
o
n
 
f
o
r
 
i
n
d
i
v
i
d
u
a
l

a
n
d

gr
ou

ps
 to

'c
o
n
-
,

c
s

p
t
u
m
e
'
f
o
o
d
.
 
-
S
e
c
o
n
d
a
r
y
 
u
s
e
s
 
m
a
y
 
i
n
c
l
u
d
e
 
s
m
a
l
l
'
1
F
o
u
p

d
i
s
-

c
u
s
s
i
o
n
,
 
g
a
m
e
 
p
l
a
y
i
n
g
,
 
p
a
r
t
i
e
s
,
 
o
r
 
f
i
l
m
s
.
'
-



9
A
P
P
E
N
D
I
X
 
B

T
E
S
T
 
S
T
R
A
T
E
G
Y
 
D
T
 
I
L
S

T
h
e
s
e
 
a
p
p
e
n
d
i
c
e
s
 
d
e
s
-
c
r
i
b
e
 
t
h
e
 
d
e
t
a
i
l
s
 
i
n
v
o
l
v
e
d
 
i
n
 
g
e
n
e
r
-
,

a
t
i
n
g
 
t
h
e
 
d
e
s
i
g
n
 
s
t
r
a
t
e
g
i
e
s
 
t
o
 
b
e
 
u
s
e
d
 
i
n
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
,

i
n
c
l
U
d
i
n
g
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
a
n
d
 
'
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
N
a
t
i
o
n
a
l

S
u
r
v
e
y
 
o
f
 
d
e
s
i
g
n
 
m
e
t
h
o
d
o
l
o
g
i
s
t
s
,
 
a
n
d
 
t
h
e
.
s
t
r
a
t
e
g
i
e
s

d
e
v
e
l
o
p
e
d
 
f
r
o
m
 
t
h
e
 
S
u
r
v
e
y
,
 
w
i
t
h
 
t
h
e
.
e
x
p
e
r
i
m
e
n
t
a
l
 
h
y
-

p
o
t
h
e
s
e
s
 
d
e
r
i
v
e
d
 
f
r
o
m
 
d
i
f
f
e
r
e
n
c
e
s
 
b
e
t
w
e
e
n
 
s
t
r
a
t
e
g
i
e
s
.

A
p
p
e
n
d
i
x
 
B
-
1

'
L
i
s
t
 
o
f
 
D
e
s
i
g
n
 
A
-
r
a
t
e
g
i
e
s

T
h
i
s
 
l
i
s
t
S
 
t
h
e
 
m
a
j
o
r
 
s
t
e
p
s
 
i
d
e
n

i
e
d
 
b
y
 
v
a
r
i
o
u
s
 
a
u
t
h
o
r
s

e
i
t
h
e
r
 
a
s
 
.
d
e
s
i
g
n
.
s
t
r
a
t
e
g
i
e
s
 
'
o
r

m
o
d
e
l
s
 
o
f
 
t
h
e
 
d
e
s
i
g
n

p
r
o
d
e
s
8
.
 
T
h
e
s
e
 
s
t
r
a
t
e
g
i
e
s
 
w
e
r
e
 
a
s
s
e
m
b
l
e
d
 
a
c
i
d
 
o
r
g
a
n
i
z
e
d

b
y
 
g
e
n
e
r
a
l
 
t
y
p
e
 
o
r
.
a
p
p
l
i
c
a
t
i
o
n
 
a
s
 
a
 
s
u
r
v
e
y
 
o
f
.
e
x
i
s
t
i
n
g

o
p
i
n
i
o
n
 
o
n
 
d
e
s
i
g
n
 
S
t
r
a
t
e
g
i
e
s
 
a
n
d
 
a
 
s
o
u
r
c
e
 
f
o
r
 
t
h
e
 
d
e
-
.

v
e
l
o
p
m
e
r
i
t
 
o
f
 
t
h
e
 
N
a
t
i
o
n
a
l
 
-
S
u
r
v
e
y
.
 
q
u
e
s
t
i
o
n
n
a
i
r
e
 
a
n
d
 
t
h
e

g
e
n
e
r
a
t
i
o
n
 
o
f
.
t
h
e
s
p
e
c
i
f
i
c
 
t
e
s
t
 
s
t
r
a
t
e
g
i
e
s
.



L
I
S
T
 
O
F
 
D
E
4
G
N
 
S
T
R
A
T
E
G
I
E
S

,

B
A
S
I
C
 
S
T
E
P
S
:

,
F
.
 
W
a
l
l
a
s
 
(
W
h
i
t
f
i
e
l
d
)

3
.
°
S
k
e
t
c
h
 
D
e
s
i
g
n
s

4
.
 
D
e
t
a
i
l
e
d
 
D
e
s
i
g
n
s

5
.
 
P
r
o
t
o
t
y
p
e
'
 
C
o
n
s
t
r
u
c
t
i
o
n
-

6
.
 
M
a
r
k
e
t
i
n
g
,
A
p
p
r
a
i
s
a
l

7
.
 
P
r
o
d
u
c
t
i
o
n
.
 
D
e
s
i
g
n

8
 
P
r
o
d
u
c
t
i
o
n
 
P
l
a
n
n
i
n
g

9
.
 
T
o
o
l
i
n
g

1
0
.
 
P
r
o
d
u
c
t
i
o
n
 
a
n
d
 
S
a
l
e

-

'
4
r

.
E
.
 
F
a
l
c
o
n
 
(
W
h
i
t
f
i
e
l
d
)
'

4
, / H 1.
.)
u
l

A
.
 
A
r
c
h
e
r

.

1
%
 
P
r
e
p
a
r
a
t
i
o
n

2
.
 
I
n
c
u
b
a
t
i
o
n

3
.
 
I
l
l
u
m
i
n
a
t
i
o
n

4
.
 
V
e
r
i
f
i
c
a
t
i
o
n

-

1
.
 
P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
a

P
r
o
d
u
c
t
 
P
e
r
f
o
r
m
a
n
c
e

S
p
e
c
i
f
i
c
a
t
i
o
n

,

2
.
 
E
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
t
h
e

D
e
s
i
g
n
 
R
e
s
o
u
r
c
e
s

3
.
 
D
e
v
e
l
O
p
m
e
n
t
 
o
f
 
D
e
s
i
g
n

S
o
l
u
t
i
o
n
s

4
.
 
E
v
a
l
u
a
t
i
o
n
 
o
f
 
D
e
s
i
g
n

B
.
 
C
h
r
i
s
t
o
p
h
e
r
s
o
n

O
P
E
R
A
T
I
O
N
 
T
Y
P
E
S
:

A
.
 
A
l
g
e
r

.
0
_

;
_

-

1
.
 
R
e
c
o
g
n
i
z
i
n
g

.
4

2
.
-
S
p
e
c
i
f
y
i
n
g

.

3
,
 
P
r
o
p
o
S
i
n
g
 
S
o
l
u
t
i
o
n
s
'

4
.
 
E
v
a
l
u
a
t
i
n
g
 
A
l
t
e
r
n
a
t
i
v
e
s

5
.
 
D
e
c
i
d
i
n
g
 
o
n
 
a
 
S
o
l
u
t
i
O
n

6
.
 
I
m
p
l
e
m
e
n
t
i
n
g

B
.
 
A
l
g
e
r
 
(
i
n
d
u
s
t
r
y
)

1
.
 
P
r
e
p
a
r
a
t
i
o
n

2
.
 
I
n
f
o
r
m
a
t
i
o
n

3
,
 
E
v
a
l
u
a
t
i
o
n

4
i

5
.

C
r
e
a
t
o
n

.
S
e
l
e
c
t
i
o
n

6
.
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n

F
.
 
H
y
k
i
n

.
.

1
,
 
C
o
n
c
e
p
t
i
o
n

2
.
 
'
R
e
a
l
i
z
a
t
i
o
n

3
.
 
C
o
m
m
u
n
i
c
a
t
i
o
n

C
.
 
J
a
y

1
.
 
R
e
c
o
g
n
i
z
e

.

2
.
 
D
e
f
i
n
e

3
.
 
C
o
n
c
e
i
v
e

4
.
 
A
p
p
l
Y

.

5
.
 
E
v
a
l
u
a
t
e

6
.
 
C
o
m
m
u
n
i
c
a
t
e

C
.
 
A
l
g
e
r
 
(
u
n
i
v
e
r
s
i
t
y
)

1
.
 
S
u
r
v
e
y

2
.
 
P
l
a
n

'
3
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n

,
.

D
.
 
J
o
n
e
s

1
.
 
R
e
c
o
g
n
i
t
i
o
n

2
.
 
D
e
f
i
n
i
t
i
o
n

.

3
.
 
P
r
e
p
a
r
a
t
i
o
n

4
.
 
A
n
a
l
y
s
i
s

5
.
 
S
y
n
t
h
e
s
i
s

6
.
 
E
v
a
l
u
a
t
i
o
n

7
.
 
P
r
e
p
a
r
a
t
i
o
n

G
.
 
M
u
r
t
h
a
 
(
p
r
o
c
e
s
s
e
s
)

1
.
 
A
n
a
l
y
s
i
s

2
.
 
S
y
n
t
h
e
s
i
s

3
%
 
E
v
a
l
u
a
t
i
o
n

,
E
-
 
R
o
e

.

1
.
 
A
n
a
l
y
s
i
s

'

.
2
.
 
S
y
n
t
h
e
s
i
s

3
.
 
E
v
a
l
u
a
t
i
o
n
 
a
n
d
 
D
e
c
i
s
i
o
n

4
,
 
O
p
t
i
m
i
z
a
t
i
o
n

5
.
 
R
e
v
i
s
i
o
n

6
.
 
I
T
p
l
e
m
e
n
t
a
t
i
o
n

D
.
 
A
r
c
h
e
r
 
.
,

'

1
.
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
a

P
r
o
b
l
e
m

:

2
.
 
S
e
a
r
c
h
 
f
o
r
 
a
 
S
o
l
u
t
i
o
n

3
.
 
E
v
a
l
u
a
t
i
o
n
 
o
f

S
o
l
u
t
i
o
n
s

4
.
 
S
e
l
e
c
t
i
o
n
 
o
f
 
t
h
e
 
B
e
s
t

S
o
l
u
t
i
o
n

_

.

1
.
 
O
r
i
e
n
t
a
t
i
o
n

-

2
,
 
T
r
a
n
s
l
a
t
i
o
n

3
.
 
G
e
n
e
r
a
t
i
o
n

4
.
 
D
e
v
e
l
o
p
m
e
n
t

5
.
 
F
o
r
m
u
l
a
t
i
o
n

'
'
.

6
.
 
E
v
a
]
u
a
t
i
O
n

_
1
.
 
P
O
l
i
c
y
 
F
o
r
m
u
l
a
t
i
o
n

2
:
 
P
r
e
l
i
m
i
n
a
r
y
 
R
e
s
e
a
r
c
h
'
.
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F
 
D
E
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G
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S
T
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A
T
E
G
I
E
S

c
o
n
t
i
n
u
e
d

.
.
H
.
-
M
u
r
t
h
a
.
 
(
p
r
o
t
o
c
a
l
)

U
s
e

P
r
o
b
l
e
m

2
.
 
D
e
s
i
g
n
'
 
P
r
o
b
l
e
m

.

3
.
 
S
o
l
u
t
i
o
n
 
C
o
n
c
e
p
t

S
o
l
u
t
i
o
n
 
D
e
v
e
l
o
p
d
t
e
n
t

5
.
 
S
o
l
u
t
i
o
n
 
F
d
r
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n
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.
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i
t
i
o
n
'

2
,
 
D
a
t
a
 
G
e
n
e
r
a
t
i
o
n

3
.
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c
i
s
i
o
n

P
o
s
t
7
D
e
s
i
g
n
.

P
R
O
B
L
E
M
-
S
O
L
V
I
N
G
:

A
.
 
B
u
r
n
e
t
t
e
.
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c
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c
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c
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.
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P
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R
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p
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c
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p
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c
t
i
v
e
 
E
v
a
l
u
a
t
i
o
n

a
n
d
 
A
n
a
l
y
s
i
s
,

B
.
 
D
e
w
e
y
 
(
G
u
i
l
f
o
r
d
)

1
.
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b
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.
 
T
e
s
t
i
n
g
 
o
f
 
t
h
e

C
o
n
s
e
q
u
e
n
c
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c
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i
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c
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c
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b
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c
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c
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.
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P
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b
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c
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.
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.
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P
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P
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b
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p
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.
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p
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i
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i
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P
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.
 
P
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P
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.
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R
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.
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P
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.
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c
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c
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.
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.
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i
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c
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b
l
e
m
 
F
o
r
m
u
l
a
t
e
d

3
.
 
A
v
a
i
l
a
b
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u
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c
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.
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.
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.
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.
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r
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b
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2
.
 
D
r
a
w
i
n
g
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c
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c
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c
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,
4
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c
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n
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f
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C
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n
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c
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n

5
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C
h
a
r
a
c
t
e
r
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t
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n
 
o
f

S
o
c
i
a
l
,
 
E
c
o
r
i
b
m
i
c
,

F
i
n
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n
c
i
a
l
 
F
a
c
t
o
r
s

6
.
 
E
s
t
a
b
l
i
s
h
m
e
h
t
 
o
f
 
C
r
i
t
e
r
-

i
s

S
e
l
e
c
t
i
o
n
 
o
f
 
-
:

S
o
l
u
t
i
o
n
 
A
l
t
e
r
n
a
t
i
v
e

7
.
 
O
p
t
i
m
i
z
a
t
i
o
n
 
o
f
 
,
D
e
s
i
g
n

.

E
.
 
R
o
e
 
(
m
o
r
p
h
o
l
o
g
y
)

9
.
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n
 
a
n
d

C
o
m
m
u
n
i
c
a
t
i
o
n
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R
e
c
t
i
f
i
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d
 
D
e
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e
c
t
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n
 
t
h
e
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E
n
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t

F
.
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i
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'
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.
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1
.
 
I
d
e
n
t
i
f
y
i
n
g
 
O
b
j
e
c
t
i
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e
s
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2
.
 
T
r
a
n
s
l
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t
i
n
g
 
O
b
j
e
c
t
i
v
e
s

I
n
t
o
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r
i
t
e
r
i
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3
.
 
U
s
i
n
g
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r
i
t
e
r
i
a
 
t
o

D
e
v
i
s
e
 
P
l
a
i
4
s

4
.
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p
t
i
m
i
z
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t
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o
n

4
-

.
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.
 
E
v
a
l
u
a
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f

C
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n
s
e
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'
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e
n
c
e
s
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'
M
a
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a
e
 
(
W
h
i
t
f
i
e
l
d
)
.
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.
 
E
s
t
a
b
l
i
s
h
 
C
r
i
t
e
r
i
a

4

2
.
 
C
r
e
a
t
e
 
a
 
M
a
t
h
e
M
a
t
c
a
l
:

3
.
 
E
s
t
a
b
l
i
s
h
 
C
o
m
p
o
n
e
n
t

-
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

4
.
 
T
e
s
t
 
C
o
m
p
o
n
e
n
t
s

5
.
 
T
e
s
t
 
S
u
b
s
y
s
t
e
m
s

6
.
 
E
v
a
l
u
a
t
e
 
S
y
s
t
e
m
.
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r
o
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t
h
e

M
a
t
h
e
m
a
t
 
i
c
a
l

7
.
 
O
p
t
i
m
i
z
e
 
a
n
d
 
R
e
d
e
s
i
g
n

M
o
d
e
l

1
.
 
P
r
o
b
l
.
e
m
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n

2
.
 
P
r
o
b
l
e
m
 
R
e
s
e
a
r
c
h
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.
 
P
r
o
b
l
e
m
 
D
e
f
i
n
i
t
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o
n

4
.
 
I
d
e
a
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n
 
P
h
a
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e

5
.
 
J
u
d
g
m
e
n
t

-

i
6
.
 
T
e
s
t

7
.
 
F
o
r
m
u
l
a
t
e
,
 
P
l
a
n

-

8
.
 
C
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o
r
d
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n
a
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e

9
.
,
 
A
t
t
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n

I
C
.
'
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4
a
d
l
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r

(
I
d
e
a
l
 
S
y
s
t
e
m
)

E
N
G
I
N
E
E
R
I
N
G
 
D
E
S
I
G
N
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l
.
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.
 
B
u
h
l

1
.

s
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t
a
b
l
i
s
h
 
a
 
P
r
o
b
l
e
m
 
A
r
e
a
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D
e
t
e
r
m
i
n
e
 
E
x
a
c
t
l
y
 
t
h
e

N
a
t
u
r
e
 
o
f
 
t
h
e
 
P
t
o
b
l
e
m
.

3
.
 
C
o
l
l
e
c
t
 
P
e
r
t
i
n
e
n
t

I
n
f
o
r
m
a
t
i
o
n

.

4
.
 
B
r
e
a
k
 
D
o
W
n
 
a
n
d
 
S
t
u
d
y

-
I
n
f
o
r
m
a
t
i
o
n

5
.
 
A
s
s
e
m
b
l
e
 
a
n
d
 
A
n
a
l
y
z
e

I
n
f
o
r
m
a
t
i
o
n
 
i
n
t
o
 
V
a
r
i
o
u
s

C
o
n
f
i
g
u
r
a
t
i
o
n
s

.
S
t
u
d
y
 
t
h
e
 
M
e
r
i
t
s
 
o
f
 
E
a
c
h

P
o
s
,
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i
b
l
e
 
S
o
l
u
t
i
o
n
 
a
n
d

S
e
l
e
c
t

0

7
.
 
S
e
l
l
 
t
h
e
 
C
h
o
s
e
n
 
S
o
l
u
t
i
o
n
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.
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e
f
e
c
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n
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n
v
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n
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.
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n
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.
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.
 
;
d
e
f
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n
i
t
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n
 
o
f
 
D
e
s
i
g
n

P
r
o
b
l
e
m

4
.
 
D
e
v
e
l
o
p
m
e
n
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o
f
 
D
e
s
i
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n
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r
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t
e
r
i
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.
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p
m
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.
 
A
n
a
l
y
s
i
s
 
o
f
 
F
e
a
s
i
b
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p
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c
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b
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c
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D
e
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.
 
G
a
t
h
e
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.
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c
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.
 
R
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.
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.
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.
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R
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c
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c
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b
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c
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p
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.
 
P
r
o
b
l
e
m
 
S
t
a
t
e
m
e
n
t
,
 
I
d
e
n
t
i

0
f
i
c
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c
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c
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.
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o
m
p
o
n
e
n
t
 
D
e
s
i
g
n
,

,

I
n
t
e
r
r
e
l
g
t
e
d
 
A
n
a
l
y
s
i
s

5
.
 
C
h
e
c
k
i
n
g
 
t
h
e
 
D
e
s
i
g
n
 
.

,

.
,

G
.
 
R
o
g
e
r
s

_

1
.
 
S
t
a
t
e
m
e
n
t
 
o
f
 
N
e
e
d
s
 
a
n
d

O
b
j
e
c
t
i
v
e
s

2
.
 
E
s
t
a
b
l
i
s
h
 
F
e
a
s
i
b
i
l
i
t
y

3
.
 
P
r
e
l
i
m
i
n
a
r
y
 
D
e
s
i
g
n

4
.
 
D
e
v
e
l
o
p
m
e
n
t
,
.
R
e
s
e
a
r
c
h
,

I
n
f
o
r
m
a
t
i
o
n
:
G
a
t
h
e
r
i
n
g

5
.
 
P
r
o
t
o
t
y
p
e
 
C
o
n
s
t
r
u
c
t
i
o
n

6
.
.
.
T
e
d
t
.
 
a
n
d
 
E
v
a
l
u
a
t
i
o
n
,

7
.
 
F
T
k
a
l
 
D
e
'
s
i
g
h
 
.
-
-

.
.
,

8
.
 
P
r
O
U
u
c
t
i
o
n
 
a
n
d
 
C
o
n
s
t
r
*
-

t
i
o
n

.
9
.
 
O
p
e
r
a
t
i
o
n
 
a
n
d
 
M
a
i
n
t
e
n
a
n
6
e

-
.
s
i
s

-
0
.
-
-

,

A
1
.
 
D
e
f
i
n
e
 
t
h
e
 
P
r
o
b
l
e
m
 
'
'

2
.
 
D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
a
 
P
l
a
n

3
_
 
M
o
d
e
l
 
F
o
r
m
a
t
i
o
n

4
.
 
C
o
m
p
u
t
a
t
i
o
n

5
.
 
C
h
e
c
k
i
n
g

G
.
 
E
v
a
l
u
a
t
i
o
n

7
.
 
O
p
t
i
m
i
z
a
t
i
o
n

D
.
 
B
d
e
r

.

1
.
 
R
e
c
o
n
n
a
i
s
a
n
c
e
,
 
S
a
l
i
e
n
t

F
e
a
t
u
r
e
s

.
,

*
2
.
 
S
t
r
a
t
e
g
i
c
 
O
b
j
e
c
t
i
v
e
s
,

T
r
a
n
s
l
a
t
i
o
n
,
.
 
D
p
i
s
i
o
e
n

I
m
p
l
i
c
a
t
i
o
n
s

3
.
 
A
l
t
e
r
n
a
t
i
v
e
 
S
t
r
a
t
e
g
i
e
s
,
-

S
k
e
t
c
h
-
D
i
a
g
r
a
m
.
s
.

4
.
 
A
l
t
e
r
n
a
t
i
v
e
 
T
a
c
t
i
c
s
,

D
e
s
i
g
n
 
D
e
v
e
l
o
p
m
e
n
t

5
.
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n

H
.
 
R
o
s
e
n
s
t
e
i
n
 
(
W
h
i
t
f
i
e
l
d
)

.

i
s

1
.
 
p
r
e
l
i
t
h
i
n
a
r
y
 
A
n
a
l
y
s

2
,
 
I
n
v
e
s
t
i
g
a
t
i
o
n

3
.
 
S
y
n
t
h
e
s
i
s

.

.
4
.
 
D
e
v
e
l
o
p
m
e
n
t

5
.
 
C
o
m
p
l
e
t
i
o
n

.
.

J
.

E
.
E
d
e
r
 
a
n
d
 
G
o
s
l
i
n
g

M
A
C
H
I
N
E
 
D
E
S
I
G
N
:

.
i
.
-
-
-
-
-
-
-
-
-
-

A
.
 
D
o
u
g
h
t
i
e

1
.
 
S
t
a
t
e
m
e
n
t
 
o
f
 
P
u
r
p
o
s
e
 
o
f

M
a
c
h
i
n
e

2
.
 
S
e
l
e
c
t
 
M
e
c
h
a
n
i
s
m
s
 
f
o
r

D
e
s
i
r
e
d
 
M
o
t
i
o
n

3
.
 
p
e
t
e
r
m
i
n
e
 
E
n
e
r
g
y
 
a
n
d

-
F
o
r
c
e
s

.
4
.
 
S
e
l
e
c
t
 
M
a
t
e
r
i
a
l

5
.
 
D
e
t
e
r
m
i
n
e
 
S
i
z
e

17
"

t
v

.
c
o

1
.
 
S
t
a
t
e
m
e
n
t
 
o
f
 
P
r
o
b
l
e
m
;

F
o
r
m
u
l
a
t
i
o
n
 
o
f
 
N
e
e
d
s

.

'
2
.
 
I
n
f
o
r
m
a
t
i
o
n
,
 
C
o
l
l
e
c
t
i
o
n
,

O
r
g
a
n
i
z
a
t
i
o
n

.
.

3
.
 
M
o
d
e
l
i
n
g
,
 
,
P
a
r
a
m
e
t
e
r
s
,

V
a
r
i
a
b
l
e
s

4
.
 
V
a
l
u
e
 
S
y
s
t
e
m
 
F
o
r
m
u
l
a
t
i
o
n
,

C
o
n
s
t
r
a
i
n
t
s
,
 
C
r
i
t
e
r
i
a

.

1
.
 
S
p
e
c
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e

R
e
q
u
i
r
e
d
S
o
l
u
t
i
o
n

2
.
 
F
o
r
m
a
t
i
o
n
 
.
o
f
 
S
y
s
t
e
m

M
o
d
e
l
s

.

3
.
 
R
e
a
l
i
z
a
t
i
o
n

4
.
 
O
p
t
i
m
i
z
a
t
i
o
n

5
.
 
L
a
y
o
u
t

ro



L
I
S
T
 
O
F
 
D
E
S
I
G
N
 
S
T
R
A
T
E
G
I
E
S
 
c
o
n
t
i
n
u
e
d

6
.
 
.
M
o
d
i
f
y
 
M
e
m
b
e
r
s
7
 
J
u
d
g
-

m
e
n
t
'
 
a
n
d
 
M
a
n
u
f
a
c
t
u
r
i
n
g
-

7
.
 
M
a
k
e
!
 
D
r
a
w
i
n
g
s

B
.
 
F
r
e
u
n
d

d
.
 
A
p
p
r
e
h
e
n
s
i
o
n
 
o
f
 
T
a
s
k

2
.
 
G
a
t
h
e
r
i
n
g
 
D
a
t
a

3
.
 
S
y
n
t
h
e
s
i
s
 
o
f
 
S
c
h
e
m
e

4
.
 
A
n
a
l
y
S
i
s
 
o
f
 
M
e
m
b
e
r
s

f
o
r
 
L
o
a
d
s

.
5
.
 
S
e
l
e
c
t
i
o
n
 
o
f
 
M
a
t
e
r
i
a
l
s

6
.
-
C
a
l
c
u
l
a
t
i
o
n
 
o
f
 
D
i
m
e
n
-
.
.
.

s
i
o
n
-
s

7
.
 
D
r
a
w
i
n
g
s
 
a
n
d
 
S
p
e
c
i
f
i
c
a
-

t
i
o
n
S
.
f
o
r
 
M
e
m
b
e
r
.

8
.
 
F
i
n
a
l
 
T
o
t
a
l
 
D
e
s
i
g
n

C
.
 
M
a
I
e
'
e
v

5
.
 
P
r
o
d
u
c
t
i
o
n
 
M
o
d
e
l

'
6
.

S
a
l
e
s
 
a
n
d

E
N
V
I
R
O
N
M
E
N
T
A
L
 
D
E
S
I
G
N
:

A
.
 
A
r
c
h
e
r
 
(
1
9
6
5
)

P
r
o
g
r
a
m
m
i
T
i
g

D
a
t
a
 
'
C
o
l
l
e
c
t
i
o
n

3
.
 
A
n
a
l
y
s
i
s

'
.

4
.
 
S
y
n
t
h
e
s
i
s

5
.
 
D
e
v
e
l
o
p
m
e
r
l
t

'
6
.
 
V
a
l
i
d
a
t
i
o
n

7
.
 
C
o
m
m
u
n
i
c
a
t
i
o
n

A
r
c
h
e
r
 
(
1
9
6
9
)

'
1
.
 
G
i
v
e
n
 
R
e
q
u
i
r
e
m
e
n
t
s

2
.
 
G
i
v
e
n
 
R
e
s
b
u
r
c
e
s

3
.
 
I
d
e
n
t
i
f
y
 
P
e
r
f
o
r
m
a
n
c
e
 
L
a
w
s

.
2
.
 
P
r
o
g
r
a
m
.
F
l
e
m
e
n
t
s

3
.
 
P
r
e
l
i
m
i
n
a
r
y
 
D
e
s
i
g
n

4
.
 
P
r
e
s
e
n
t
a
t
i
o
n

5
.
 
W
o
r
k
i
n
g
 
.
D
r
a
w
i
n
g
s

6
.
 
C
o
n
s
t
r
u
c
t
i
o
n
 
S
u
p
e
r
v
i
s
i
o
n

_
7
.
 
F
o
l
l
o
w
 
T
h
r
o
u
g
h

-
E
.
 
G
e
d
d
e
s
 
a
n
d
 
S
p
r
i
n
g
 
(
A
I
A
)

1
.
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n
,
 
G
o
a
l
s
,

4
.
 
.
I
d
e
n
t
i
f
y
 
S
y
s
t
e
m
 
.
L
a
w
s

1
,
 
S
t
a
t
i
n
g
 
-
t
h
e
 
P
r
o
b
l
e
m

2
.
 
A
n
a
l
y
z
i
n
g
 
t
h
e
 
P
r
g
b
l
e
m

5
.
 
I
d
e
n
t
i
f
y
 
R
e
s
o
u
r
c
e
 
L
a
w
s

6
.
 
E
s
t
a
b
l
i
s
h
 
C
o
n
t
e
x
t

3
.
 
S
e
l
e
t
i
n
g
 
t
h
e
-
M
e
c
h
a
n
i
S
m
,

7
.
 
P
o
s
t
u
l
a
t
e
 
D
e
c
i
s
i
o
n
s

M
a
t
e
r
i
a
l
,
 
S
t
r
e
s
s
e
s

8
 
D
e
t
e
r
m
i
n
e
 
P
e
r
f
o
r
m
a
n
c
e

.
P
r
e
p
a
r
i
n
g
 
t
h
e
 
P
r
e
l
i
m

'
"
b
i
n
a
r
y
 
D
e
S
i
g
n

9
.
 
D
e
t
e
r
m
i
n
e
 
M
e
r
i
t
s

-
5
.
,
 
R
e
v
i
s
i
n
g
 
t
h
e
 
D
e
s
i
g
n

C
.
 
A
s
i
m
o
w

6
.
 
M
a
k
i
n
g
 
F
i
n
a
l
 
D
r
a
w
i
n
g
s

1
.
 
F
e
a
s
i
b
i
l
i
t
y
 
S
t
u
d
y

D
.
 
M
y
a
t
t

2
 
P
r
e
l
i
m
i
n
a
r
y
 
D
e
s
i
g
n

1
.
 
I
n
i
t
i
a
l
 
I
d
e
a
,
 
E
x
p
r
e
s
-

3
.
 
D
e
t
a
i
l
e
d
 
D
e
s
?

s
i
o
n
 
o
f
 
N
e
e
d

4
 
.
 
P
l
a
n
n
i
n
g
 
f
o
r
,
 
p
r
o
d
u
c
t
i
o
n

2
.

S
P
l
a
n
n
i
n
g
 
f
o
r
 
D
i
s
t
r
i
b
u
t
i
o
n

e
l
'
e
e
n
i
n
g

6
.
 
P
l
a
n
n
i
n
g
 
f
o
r
 
C
o
n
s
u
m
p
t
i
o
n

3
.
 
B
r
e
a
d
b
o
a
r
d
i
n
g
 
t
h
e

M
a
c
h
i
n
e
 
C
o
n
c
e
p
t
,

7
.
 
P
l
a
n
n
i
n
g
 
f
o
r
 
R
e
t
i
r
e
m
e
n
t
.

4
.
 
P
r
e
p
a
r
e
-
t
h
e
P
r
o
t
o
-

D
.
.
 
B
u
r
n
e
t
t
e

t
y
p
e
 
M
o
d
e
l

1
.
 
C
l
i
e
n
t
 
C
o
n
t
a
c
t

l
e
e
d
s
-
,
 
L
i
m
i
t
a
t
i
o
n
s

2
.
 
F
o
r
m
u
l
a
t
i
o
n
,
A
l
t
e
Y
-
n
a
t
i
v
e
s

s
t
r
a
t
e
g
i
e
s
,
 
P
r
o
c
e
d
u
e
s

f
o
r
 
F
o
r
m
,
 
C
o
n
t
,
n
t
,
 
P
r
o
c
e
s
s

3
.
 
P
r
e
d
i
c
t
i
o
n
,
 
C
o
n
s
e
q
u
e
n
c
e
s

o
f
 
A
l
t
e
r
n
a
t
i
v
e
s
,
 
i
n
t
u
i
-

t
i
v
e
 
A
n
a
l
y
s
i
s

4
.
 
S
e
l
e
c
t
i
o
n
,
 
F
i
n
d
 
A
l
t
e
r
n
a
-

t
i
v
e
 
B
e
s
t
 
M
e
e
t
s
 
P
e
r
f
o
r
m
-

a
n
c
e
 
R
e
q
u
i
r
e
m
e
n
t
s

5
_
 
M
a
n
a
g
e
m
e
n
t
,
 
I
m
p
l
e
m
e
n
t

A
l
t
e
r
n
a
t
i
v
e
 
S
e
l
e
c
t
e
d

6
.
 
E
v
a
l
u
a
t
i
o
n
,
 
E
x
a
m
i
n
e
 
C
o
n

s
e
q
u
e
n
c
e
s
 
o
f
 
A
c
t
i
o
n

T
a
k
e
n
,
 
F
e
e
d
b
a
c
k
 
C
o
r
-
.
.

r
e
c
t
i
o
n
S

F
.
 
R
o
y
a
l
 
I
n
s
t
i
t
u
t
e
 
o
f
:
B
r
i
t
i
s
h

A
r
c
h
i
t
e
c
t
s
 
'
-

1
.
 
I
n
c
e
p
t
i
o
n

2
.
 
F
e
A
s
i
b
i
l
i
t
y

3
.
 
O
u
t
l
i
n
e
 
P
r
o
p
o
s
a
l
s

4
:
 
S
c
h
e
m
e
 
D
e
S
i
g
n

5
.
 
D
e
t
a
i
l
 
D
e
s
i
g
n
'

.
N
) 0

O



L
I
S
T
 
O
F
 
D
E
S
I
G
N
 
S
T
R
A
T
E
G
I
E
S
 
*
c
o
n
t
i
n
u
e
d
-

.

6
.
 
P
r
d
d
u
c
t
i
o
n
 
I
n
f
o
r
m
a
t
i
o
n

7
.
 
B
i
l
l
s
 
o
f
 
Q
u
a
n
t
i
t
i
e
s

8
:
 
T
e
n
d
e
r
 
A
c
t
i
o
n

.

.
2
.
P
r
o
j
e
c
t
 
P
l
a
n
n
i
n
g

1
6
.
 
O
p
e
r
a
t
i
o
n
 
o
n
 
S
i
t
e

1
1
.
 
C
o
m
p
l
e
t
i
o
n
.

2
-
 
F
e
e
d
b
a
c
k
,

C
.
 
D
r
a
p
e
r
:
J
L
e
w
i
s
)

,

3
.

4
.

.
.

.
 
.

. . _

.
,

S
t
r
a
t
e
g
i
c
 
P
l
a
n
n
i
n
g

O
p
e
r
a
t
i
o
n
a
l
'
P
l
a
n
n
i
n
g

.

,

.

. .
.

. ,

'
'

,

;
-
- 9

-
.

H 4
E
)

:
1
.
 
C
a
r
e
f
u
l
 
S
q
r
v
e
y
s
 
a
n
d

I
n
v
e
n
t
o
r
i
e
s
.
 
o
f
 
R
e
s
O
u
r
c
e
s

2
.
 
A
n
a
l
y
s
i
s
 
o
f
 
t
h
e
 
F
a
C
t
s

:
3
,
 
A
p
p
r
a
i
s
a
l
 
o
f
 
t
h
e
 
S
i
t
u
a
-

.

t
i
o
n

4
.
Y
C
O
n
S
i
d
e
r
e
d
 
O
p
i
n
i
o
n

D
.
 
M
a
a
s
'

P
L
A
N
N
I
N
G
:

A
.
 
H
a
l
l
e
t
t

I
d
e
n
t
i
f
y
i
n
g
 
t
h
e
 
O
b
j
e
c
-

t
i
v
e
s

2
.
'
T
r
a
n
s
l
a
t
i
n
g
 
O
b
j
e
c
t
i
v
e
s

.

i
n
t
o
 
C
r
i
t
e
r
i
a

.

3
.
 
U
s
i
n
g
 
c
r
i
t
e
r
i
a
 
'
t
o
 
D
e
v
i
s
e
.

P
l
a
n
s

4
.

t
i

O
p
t
i
m
i
z
a
t
i
o
n

5
.
 
.
E
v
a
l
u
a
t
i
n
g
'
t
h
e
 
C
o
n
s
e
-

g
u
e
n
d
e
s

,

E
.
 
R
e
e
d
y
,
(
M
a
a
s
>

1
.
 
C
l
a
r
i
f
y
.
t
h
e
 
F
i
e
l
d

-
-
 
A
c
t
i
o
n

2
4
 
A
n
t
i
c
i
p
a
t
e
 
U
n
c
h
a
n
g
e
a
b
l
e

E
l
e
m
e
n
t
s
 
i
n
 
t
h
e
 
F
i
e
l
d

3
,
.
.
 
A
n
a
l
y
z
e
 
C
o
n
t
r
o
l
l
a
b
l
e

E
l
e
m
e
n
t
s
 
W
i
t
h
 
R
e
s
p
e
c
t

_

t
o
 
A
l
t
e
r
n
a
t
i
v
e
.
C
o
n
s
e
-

.
.

.
c
l
U
e
n
c
e
s
 
o
r
 
,
E
n
d
s

.

i
n
 
V
i
e
w

.
4
.
 
P
r
e
s
e
n
t
 
A
c
t
o
r
s
 
w
i
t
h
 
t
h
e

O
p
t
i
o
n
s
 
A
m
o
n
g
 
W
h
i
c
h
 
a

C
h
o
i
c
e
 
w
i
l
l
 
'
b
e
 
M
a
d
e
 
a
n
d

A
c
t
i
o
n
 
T
a
k
e
n
.

B
.
 
J
a
y

,

,
l
.
 
C
o
l
l
e
c
t
i
o
n
 
o
f
 
N
e
e
d
e
d

'
q
I
n
f
o
r
m
a
t
i
o
n
.

:
2
.
 
P
r
e
p
a
r
e
 
T
e
n
t
a
t
i
v
e
 
n
a
l
;

1

B
a
S
e
d
 
U
p
o
n
 
A
n
a
l
y
s
i
s
 
O
f

I
n
f
o
r
m
a
t
i
o
n

.
.
3
:
.
 
S
e
a
r
c
h
 
f
o
r
 
O
p
t
i
m
a
l
 
P
l
a
n

B
y
 
M
o
d
i
f
i
c
a
t
i
o
n
-
a
n
d

I
n
c
r
e
m
e
n
t
a
l
 
A
n
a
l
y
s
i
s

F
.
 
'
S
c
h
a
f
f
e
r

1
.
 
S
u
r
v
e
y
,
 
P
r
e
s
e
n
t
 
a
n
d
 
.
P
r
o
-

p
o
s
e
d
 
S
y
s
t
e
m
C
h
a
r
a
c
t
e
'
r
-

i
s
t
i
a
s

.

.
2
.
 
p
o
r
t
h
u
l
a
t
i
o
n
 
o
f
 
t
h
e
 
P
l
a
n
,

.
P
O
l
i
c
i
e
s
,
 
P
h
y
g
i
c
a
l
-

'
D
e
s
i
g
n

-
:

-

3
.
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n
,
 
C
o
n
t
r
o
l

o
f
 
D
e
v
e
l
o
p
m
e
n
t

/
-
-
-
-
"
,
.
n

1
.
 
R
e
s
e
a
r
c
h

.

2
.
 
F
o
r
m
A
l
a
t
i
o
n
 
o
f
 
O
b
j
e
c
-

t
i
v
e
s

4



0

A
p
p
e
n
d
i
x
 
B
-
'
2

N
e
t
-
t
a
h
a
l
 
S
u
r
v
e
y
 
S
t
e
p
 
A
l
t
e
r
n
a
t
i
v
e
S

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
"
s
t
e
p
 
"
'
 
-
 
a
l
t
e
r
n
a
t
i
v
e
s
 
w
h
i
c
h
 
w
e
r
e
 
p
r
o
v
i
d
e
d

o
n
:
t
h
e
 
N
a
t
i
o
n
a
l
 
S
u
r
v
e
y
 
q
u
e
s
t
i
o
n
n
a
i
r
e
,
 
a
c
c
o
m
p
a
n
i
:
e
d
 
b
y
 
b
r
i
e
f

d
e
s
c
r
i
p
t
i
v
e
 
m
a
t
e
r
i
a
l
 
e
x
p
l
a
i
n
i
n
g
 
t
h
e
 
b
a
s
i
s
 
f
o
r
 
t
h
e
i
r

i
n
c
l
u
s
i
o
n
.
 
5
1
1
e
,
s
t
e
p
s
 
a
r
e
 
l
i
s
t
e
d
 
h
e
r
e
'
u
n
d
e
t
 
g
e
n
e
r
a
]
,

f
u
n
c
t
i
o
n
a
l
 
c
a
t
e
g
o
r
i
e
s
t
o
 
a
i
d
 
i
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
t
h
e
i
r

m
e
a
n
i
n
g
 
a
n
d
 
a
p
p
l
i
c
a
t
i
o
n
,
 
a
l
t
h
o
U
g
h
 
t
h
e
 
c
a
t
e
g
o
r
i
e
S
 
w
e
r
e

n
o
t
 
u
s
e
d
 
i
n
 
t
h
e
 
q
u
e
s
t
i
o
n
n
a
i
r
e
,
 
a
n
d
 
t
h
e
 
o
r
d
e
r
 
o
f

p
r
e
s
e
n
t
a
t
i
o
n
 
w
a
s
 
v
a
r
i
e
d
 
t
o
 
s
o
m
e
 
d
e
g
r
e
e
.

-
- 

.
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,

(A
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N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
S
T
E
P
 
A
L
T
E
R
N
A
T
I
V
E
S

,
S
T
E
P
 
S
T
A
T
E
M
E
N
T
S

D
E
S
C
R
I
P
T
I
O
N

A
.
 
D
e
f
i
n
i
t
i
o
n
 
S
t
e
p
s

.

.

,

_
p
r
o
v
i
d
e

'
A

,
1

U
s
u
a
l
l
y
 
u
s
e
d
 
t
o
 
.
i
n
i
t
i
a
t
e
 
a
 
d
e
s
i
g
n
.
 
s
t
r
a
t
e
g
y
,

b
a
s
i
s
 
f
o
r
 
e
s
t
a
b
l
i
s
h
i
n
g
 
t
h
e
 
n
a
t
u
r
e
 
o
r

r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
.
 
p
r
o
b
l
e
m
;
 
V
a
r
i
a
t
i
o
n
s
 
_
O
c
c
u
r

i
n
 
d
e
g
r
e
e
 
o
f
 
s
p
e
c
i
f
i
c
i
t
y
 
a
n
d
 
t
y
p
e
s
 
o
f
 
i
n
f
o
r
-

-
n
a
t
i
o
n
 
i
n
v
o
l
v
e
d
.

i
.

C
o
n
s
i
d
e
r
e
d
 
a
s
 
o
n
e
 
o
f
 
t
h
e
 
b
a
s
i
c
 
S
t
e
p
'
s
,
 
a
 
g
e
n
-

e
r
a
l
 
c
o
n
c
e
p
t
 
o
f
-
d
e
f
i
n
i
t
i
o
n
 
w
h
i
C
h
 
m
u
s
t
 
b
e

r
e
i
n
t
e
r
p
r
e
t
e
d
 
i
n
 
t
h
e
 
d
e
s
i
g
n
e
r
'
s
 
o
w
n
 
t
e
r
m
s
-

t
i
m
i
l
a
r
 
t
o
 
t
h
e
 
a
b
o
v
e
 
s
t
e
p
,
 
.
o
p
e
n
 
.
t
.
0
 
b
r
o
a
d
e
r

i
n
t
e
r
p
r
e
t
a
t
i
o
n
.
 
:

I
n
v
o
l
v
e
s
,
 
M
o
r
e
_
 
s
p
e
c
i
f
i
c
 
I
n
f
o
r
m
a
t
i
o
n
,
 
u
s
u
a
l
l
y

"
c
l
i
e
n
t
"
 
n
e
e
d
s
,
 
s
t
i
l
l
 
v
e
r
y
 
o
p
e
n
-
e
n
d
e
d
.

c
o
m
m
o
n
 
a
p
p
r
o
a
c
h
-
,
 
i
d
e
n
t
i
f
y
i
n
g
'
m
a
j
o
r
 
g
o
a
l
s
,

o
b
j
e
c
t
i
v
e
s
.
 
o
r
 
p
u
r
p
o
s
e
s
 
a
s
 
o
v
e
r
a
l
l
.
 
p
r
o
b
l
e
m

c
o
n
t
r
a
i
n
t
s
,
:
u
s
u
a
l
l
y
:
p
r
o
v
i
d
e
d
.
b
y
c
l
i
e
n
t
.

M
o
r
e
 
o
p
e
r
a
t
i
o
n
a
l
,
 
d
e
f
i
n
i
t
i
o

o
f
 
p
a
r
t
i
c
u
l
a
r

r
e
q
u
i
r
e
m
e
n
t
s
 
w
h
i
c
h
 
t
h
p
_
A
o
l
u
i
o
n
-
m
u
s
t
 
s
a
t
i
s
f
y

m
a
y
 
b
e
 
p
r
o
v
i
d
e
d
 
b
y
 
c
l
i
e
n
t
 
o
r
 
t
h
r
o
u
g
h
d
e
s
i
g
n
-

e
r
'
s
 
e
x
a
m
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
.

,

U
s
e
d
 
e
i
t
h
e
r
 
f
o
r
 
i
n
i
t
i
a
l
 
d
e
f
i
n
i
t
i
o
n
-
o
r
l
a
t
e
r

i
n
 
t
h
e
 
d
e
s
i
g
n
 
p
r
o
c
e
s
s
 
t
o
 
e
s
t
a
b
l
i
s
h
 
b
o
u
n
d
r
i
e
s

o
n
 
t
h
e
 
s
e
a
r
c
h
 
f
o
r
 
a
,
s
o
l
u
t
i
o
n
.

A
l
s
o
 
u
s
e
d
 
a
l
t
e
r
n
a
t
e
l
y
 
a
t
 
d
i
f
f
e
r
e
n
t
-
p
o
i
n
t
s
 
i
n

t
h
e
,
d
e
s
i
g
n
'
p
r
o
o
e
s
s
,
 
t
o
 
e
s
t
a
b
l
i
s
h
 
e
x
t
e
r
n
a
l

f
a
c
t
o
r
s
-
 
s
u
c
h
 
a
s
 
l
e
g
a
l
 
o
r
 
p
h
y
s
i
c
a
l
 
l
a
w
s
,
 
u
n
-

c
o
n
t
r
o
l
l
a
b
l
e
 
v
a
r
i
a
b
l
e
s
,
 
e
t
c
.

D

.
.

.

N
)

.

.
.

1
.
 
D
e
f
i
n
i
t
i
o
n
 
O
f
-
t
h
e
 
P
r
o
b
l
e
m

,
.

.

0

.
E
x
a
m
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 
P
r
o
b
l
e
n
i

.
,

.

.
.
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
N
e
e
d
S

4
:
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
O
b
j
e
c
t
i
v
e
s

.
,

.

5
.
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
P
e
r
f
o
r
M
a
n
c
e

R
e
q
u
i
r
e
t
e
n
t
s

,
#

6
.
 
D
e
t
e
r
m
i
n
a
t
i
o
n
.
,
,
o
f
'
S
o
l
u
t
i
o
n
 
R
e
s
o
u
r
c
e
s

I
'

\
,

.
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
E
x
t
e
r
n
a
l
-

.

C
o
n
s
t
r
a
i
n
t
s

-
.

.
,



N
A
T
I
O
N
A
L
.
S
U
R
V
E
Y
 
S
T
E
P
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

S
T
E
P
 
S
W
E
M
E
N
T
S

1
D
E
S
C
R
I
P
T
I
O
N

B
.
 
P
l
a
n
n
i
n
g
 
S
t
e
p
s

,
,

L
e
s
s
 
c
o
m
m
o
n
 
s
t
e
p
s
,
%
i
n
t
r
o
d
u
c
e
d
 
a
t
 
v
a
r
i
o
u
s

p
o
i
n
t
s
 
i
n
 
t
h
e
 
p
r
o
c
e
s
s
,
 
d
e
v
e
l
o
p
i
n
g
 
a
p
p
r
o
a
c
h

f
o
r
 
s
u
b
s
e
q
u
e
n
t
 
a
c
t
i
v
i
t
i
e
s
.

.
,

U
s
u
a
l
l
y
 
u
s
e
d
 
a
f
t
e
r
 
i
n
i
t
i
a
l
 
d
e
f
i
n
i
t
i
o
n
 
t
o

f
o
r
m
u
l
a
t
e
 
s
p
e
c
i
f
i
c
 
p
l
a
n
 
o
f
 
a
t
t
a
c
k
 
f
o
r

4
,

s
o
l
v
i
n
g
 
p
r
o
b
l
e
m
. ;

.
.
.
.
.
.
.
-

P
r
e
-
s
p
e
c
i
f
y
i
n
g
 
o
r
 
d
e
l
i
m
i
t
i
n
g
 
t
h
e
 
t
y
p
e
 
o
f
i

i
n
f
o
r
m
a
t
i
o
n
 
s
e
a
r
c
h
 
n
e
e
d
e
d
:

.
,

.
_

-

.
.

8
.
 
P
l
a
n
n
i
n
g
 
P
r
O
b
l
e
m
-
S
o
l
v
i
n
g
 
A
p
p
r
o
a
C
h

,
.

.
_
.
-
-
-
-
-

9
-
:
.
P
l
a
n
n
i
n
g
 
D
a
t
a
 
G
a
t
h
e
r
i
n
g

.

.
 
.

,
I
n
f
o
r
m
a
t
i
o
n
 
a
n
d
.
 
O
r
g
a
n
i
z
a
t
i
o
n
 
S
t
e
p
s

'
'

,

.

,
AA
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
a
n
d
 
d
e
g
r
e
e
s
 
o
f

r
i
g
o
r
 
u
s
e
d
 
i
n
 
g
e
n
e
r
a
t
i
n
g
 
d
e
s
i
g
n
 
i
n
f
o
r
m
a
t
i
o
n

a
n
d
 
e
s
t
a
b
l
i
s
h
i
n
g
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
e
t
w
e
e
n

v
a
r
i
a
b
l
e
s
.

.
.

.

A
n
o
t
h
e
r
 
b
a
S
i
c
 
s
t
e
p
.
,
 
l
a
r
g
e
-
s
c
a
l
e
 
;
i
n
f
o
r
m
a
t
i
o
n

C
o
l
l
e
c
t
i
o
n
 
a
f
t
e
r
 
t
h
e
 
i
n
i
t
i
a
l
 
d
e
f
i
n
i
t
i
o
n
.

[

R
e
p
r
e
s
e
n
t
s
 
d
i
f
f
e
r
e
n
t
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
s
 
a
n
d

t
e
c
h
n
i
q
u
e
s
 
e
b
r
 
s
t
r
u
c
t
u
t
i
n
g
 
i
n
f
o
r
m
a
t
i
O
n
 
t
h
a
t

h
a
s
 
b
e
e
n
 
g
a
t
h
e
r
e
d
.
:

,

A
s
p
e
c
i
f
i
c
 
a
n
d
 
o
p
e
r
a
t
i
o
n
a
l
 
a
p
p
r
o
a
c
h
 
t
o
-
'

.
m
o
r
e

d
a
t
a
 
o
r
g
a
n
i
z
a
t
i
o
n
 
i
m
p
l
y
i
n
g
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l

o
r
 
o
t
h
e
r
 
s
y
s
t
e
m
a
t
i
c
 
f
o
r
m
 
o
f
 
o
r
g
a
n
i
z
a
t
i
o
n
 
a
n
d

r
e
p
r
e
s
e
n
t
a
t
i
o
n
.

s
p
e
c
i
f
i
c
 
o
r
g
a
n
i
z
a
t
i
o
n
a
l
 
s
t
e
p
 
s
t
r
e
s
s
i
n
g

r
e
l
a
t
i
o
n
s
h
i
p
s
a
n
d
-
i
n
t
e
r
a
c
t
i
o
n
s
 
b
e
t
w
e
e
n

p
r
o
b
l
e
m
 
r
e
q
u
i
r
e
m
e
n
t
s
,

Y

A
n
 
d
r
g
a
n
i
z
a
t
i
b
n
 
o
r
 
b
r
e
a
k
d
o
w
n
 
o
f
 
p
r
o
b
l
e
m

a
s
p
e
c
t
s
 
i
n
t
o
 
s
p
e
c
i
f
i
c
 
a
r
e
a
s
 
r
e
p
r
e
s
e
n
t
i
n
g
.

1
_
,

c
o
n
f
l
i
c
t
s
/
 
d
i
f
f
i
c
u
l
t
i
e
s
,
 
o
r
 
s
u
b
d
i
v
i
s
i
o
n
s
.

t
t
w
 
3
°

-
'

.

1
0
.
 
G
a
t
h
e
r
i
n
g
 
'
D
a
t
a

,
I

.
-
.
.

1
1
.
 
O
r
g
a
n
i
z
a
t
i
o
n
o
f
 
D
a
t
a
.

.
.

.

,
.

.
.

1
2
.
 
D
e
V
6
1
6
1
3
M
e
n
t
 
o
f
 
M
o
d
e
l
s

.
,
,

.

.

,
N

4
.

.

1
3
.
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
R
e
l
a
t
i
o
n
s
h
i
p
s

*
 
B
e
t
w
e
e
n
-
 
R
e
q
u
i
r
e
m
e
n
t
s

,
.
:

.

1
4
.
.
.
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
S
u
b
p
r
o
b
l
e
m
s

.
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c
o
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t
i
n
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,
i

'
 
S
T
E
P
-
S
T
A
T
E
M
E
N
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S

D
E
S
C
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I
P
T
I
O
N

1
5
.
.

1

.
D
e
t
e
l
m
i
t
a
t
i
o
n
o
f
 
R
e
l
a
t
i
o
n
s
h
i
p
s

B
e
t
w
e
e
n
 
S
o
l
u
t
i
o
n
 
E
l
e
m
e
n
t
s

U
s
u
a
l
l
y
 
u
s
e
d
 
l
a
t
e
 
i
n
 
t
h
e
 
d
e
S
i
g
n
 
p
r
o
f
e
s
s
,
 
.
.

m
a
k
e
s
 
e
x
p
l
i
c
i
t
,
 
u
s
u
a
l
l
y
 
i
n
t
u
i
t
i
v
e
,
 
a
c
t
i
v
i
t
y

e
s
t
a
b
l
i
s
h
i
n
g
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
a
m
o
n
g
 
s
o
l
u
t
i
o
n

e
l
e
m
e
n
t
s
.

:
-

.

D
.
 
S
o
l
u
t
i
o
n
 
G
e
n
e
r
a
t
i
o
n
 
S
t
e
p
s

,

.

D
i
f
f
e
r
e
n
t
-
a
p
p
r
o
a
c
h
e
s
 
a
n
d
 
l
e
v
e
l
s
 
o
f
 
s
o
l
u
t
i
o
n

g
e
n
e
r
a
t
i
o
n
,
 
i
n
d
i
c
a
t
e
s
 
p
o
s
i
t
i
o
n
 
i
n
 
p
r
o
b
l
e
m
-
 
'

s
o
l
V
i
n
g
 
s
e
q
u
e
n
c
e
 
a
t
.
w
h
i
c
h
.
a
 
g
i
v
e
n
 
l
e
v
e
l
.
 
o
f

s
o
l
u
t
i
o
n
 
i
s
 
t
o
 
b
e
 
c
o
n
s
i
d
e
r
e
d
,

F
r
e
q
u
e
n
t
l
y
 
f
o
u
n
d
 
i
n
 
"
c
r
e
a
t
i
v
i
t
y
"
 
l
i
t
e
r
a
t
u
r
e
,

a
 
p
e
r
i
o
d
 
o
f
 
s
u
b
c
o
n
s
c
i
o
u
s
:
i
n
f
o
r
m
a
t
i
o
n
 
p
r
o
-
.

c
e
s
s
i
n
g
 
o
r
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
a
c
t
i
v
i
t
y
.
,

A
 
p
a
r
a
l
l
e
l
,
 
s
u
b
s
e
q
u
e
n
t
 
c
r
e
a
t
i
v
i
t
y
 
s
t
e
p
,
 
a

m
o
r
e
 
o
r
 
l
e
s
s
 
s
p
o
n
t
a
n
e
o
u
s
 
g
e
n
e
r
a
t
i
O
n
 
o
f
 
t
h
e

p
r
o
b
l
e
m
 
s
o
l
u
t
i
o
n
.

.
.

U
s
e
d
 
e
i
t
h
e
r
 
e
a
r
l
y
 
o
r
 
l
a
t
e
 
i
n
 
t
h
e
 
p
r
o
c
e
s
s
,
'

f
o
r
m
u
l
a
t
i
o
n
 
o
f
 
a
 
t
e
n
t
a
t
i
v
e
,
 
o
v
e
r
a
l
l
 
1
4
e
r
s
i
o
n

o
f
 
s
o
l
u
t
i
o
n
 
a
s
 
a
 
b
a
s
i
s
 
f
o
r
 
f
u
r
t
h
e
r
 
d
e
v
e
l
o
p
-

m
e
n
t
.

U
s
e
d
 
w
h
e
r
e
 
p
r
o
b
l
e
m
 
i
s
 
s
o
l
v
e
d
 
b
y
 
p
a
r
t
s
 
o
f
 
t
h
e

w
h
o
l
e
,
 
a
n
 
i
n
t
e
r
m
e
d
i
a
t
e
 
s
t
e
p
 
b
e
f
o
r
e
 
Y
e
c
o
m
b
i
n
a
-

t
i
o
n
.
i
n
 
-
E
h
e
A
l
l
e
r
a
l
l
 
f
o
r
m
a
l
 
s
o
l
u
t
i
o
n
.

1

4
k
n
O
t
h
e
r
 
b
a
s
i
c
 
s
t
e
p
,
 
g
e
n
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
o
v
e
r
a
l
l

s
o
l
u
t
i
b
n
 
e
i
t
h
e
r
 
b
e
f
o
r
e
 
o
r
 
a
f
t
e
r
 
d
e
t
a
i
l
e
d
.

d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
 
s
o
l
u
t
i
o
n
.

1

-

.

`
1
6
,
 
I
n
c
u
b
a
t
i
o
n

-
.
1
7
.
 
I
l
l
u
m
i
n
a
t
i
o
n

w
-

'

1
8
:
 
G
e
n
e
r
a
t
i
o
n
 
-
o
f
 
d
o
n
c
e
p
t
u
a
l
 
S
o
l
u
-
t
l
o
n
s

o

.

,
.

1
9
.
 
G
e
n
e
r
a
t
i
o
n
 
o
f
 
S
u
b
s
y
S
t
e
m
 
S
o
l
u
t
i
o
n
s

2
0
:
.
 
G
e
n
e
r
a
t
i
o
n
 
o
f
d
 
F
o
i
4
a
1
 
S
o
l
u
t
i
b
n
s

.

.
.

.

S
o
l
u
t
i
o
n
 
D
e
v
e
l
o
p
m
e
n
t
 
S
t
e
p
s

;
.
.
,
,

A
n
 
e
x
p
a
n
s
i
o
n
,
 
u
s
u
a
l
l
y
 
c
o
n
t
i
n
u
a
t
i
o
n
,
-
o
f
 
t
h
e

b
a
s
i
c
 
s
o
l
u
t
i
o
n
 
g
e
n
e
r
a
t
i
o
n
,
 
r
e
p
r
e
s
e
n
t
i
n
g

d
,

i
f
f
e
r
e
n
t
 
a
p
p
r
o
a
c
h
e
s
'
 
t
o
 
s
i
m
i
l
a
r
 
o
p
e
r
a
t
i
o
n
S

L
4
1

,
.

.

P
.

(

,

,
,



N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
S
T
E
P
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

S
T
E
P
 
S
T
A
T
E
M
E
N
T
S

D
E
S
C
R
I
P
T
I
O
N
-

2
1
.
 
D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
S
o
l
u
t
i
o
n
s
 
'

.

2
2
.
 
M
o
d
i
f
i
c
a
t
i
o
n
 
o
f
 
S
o
l
u
t
i
o
n
 
E
l
e
m
e
n
t
s

2
3
.
 
D
e
t
a
i
l
i
n
g
 
o
f
 
S
o
l
u
t
i
o
n
S

2
4
.
 
I
t
e
f
i
n
e
m
e
n
t
 
o
f
 
F
i
n
a
l
 
S
o
l
u
t
i
o
n

.

.
.

i
.
:
,
R
e
l
a
t
i
v
e
l
y

.

A
 
r
a
t
h
e
r
 
g
e
n
e
r
a
l
 
a
p
p
r
o
a
c
h
,
 
a
n
 
o
v
e
r
a
l
l
 
c
o
n
-

s
i
d
e
r
a
t
i
o
n
 
o
f
 
s
o
l
u
t
i
o
n
 
v
a
r
i
a
b
l
e
s
a
n
d
 
r
e
f
i
n
e
-

m
e
n
t
 
o
f
 
t
h
e
 
s
o
l
u
t
i
o
n
 
c
o
n
f
i
g
u
r
a
t
i
o
n
.

A
m
o
r
e
 
s
p
e
c
i
f
i
c
 
a
d
j
u
s
t
m
e
n
t
 
o
f
 
f
i
t
 
f
o
r
m
p
r
e
7

v
i
o
u
s
I
y
 
e
s
t
a
b
l
i
s
h
e
d
 
s
o
l
u
t
i
o
n
,
 
e
l
e
m
e
n
t
s
.

U
s
u
a
l
l
y
 
t
h
e
 
f
i
n
a
l
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
o
f
 
i
n
d
i
v
i
d
u
a
l

d
e
t
a
i
l
s
 
w
i
t
h
i
n
 
a
n
 
o
v
e
r
a
l
l
 
s
o
l
u
t
i
o
n
 
s
y
s
t
e
m
-
,

m
i
n
o
r
 
m
o
d
i
f
i
c
a
t
i
o
n
 
o
f
 
s
p
e
c
i
f
i
c
a
-

t
i
o
n
s
 
t
i
g
h
t
e
n
i
n
g
 
u
p
 
a
 
p
r
e
v
i
o
u
s
l
y
 
c
o
m
p
l
e
t
e
d

s
o
l
u
t
i
o
n
.

F
.
 
E
v
a
l
u
a
t
i
o
n
 
S
t
e
p
s

?
7
,

J
u
d
g
m
e
n
t
 
s
t
e
p
s
 
w
h
i
c
h
 
m
a
y
 
o
c
c
u
r
 
a
t
 
d
i
f
f
e
r
e
n
t

p
o
i
n
t
s
 
i
n
 
t
h
e
 
p
r
o
c
e
s
s
,
'
'
r
e
p
r
e
s
e
n
t
i
n
g
 
d
i
f
f
e
t
e
n
t

a
p
p
r
o
a
c
h
e
s
 
o
r
 
l
e
v
e
l
s
 
o
f
 
e
v
a
l
u
a
t
i
o
n
.

!
.

M
a
y
b
e
 
u
s
e
d
 
a
t
'
d
i
f
f
e
r
e
n
t
 
p
o
i
n
t
s
H
i
n
 
t
h
e

p
r
o
d
e
s
s
;
 
e
s
t
a
b
l
i
s
h
i
n
g
 
t
h
e
 
f
e
a
s
i
b
i
l
i
t
y
 
o
r

p
o
s
s
i
b
i
l
i
t
y
 
o
f
 
f
i
n
d
i
n
g
 
a
l
 
w
o
r
k
a
b
l
e
 
s
o
l
u
t
i
o
n
.

t
o
 
t
h
e
 
p
r
o
b
l
e
m
,
-

U
s
u
a
l
l
y
 
p
a
i
r
e
d
 
w
i
t
h
 
"
g
e
n
e
r
a
t
i
o
n
 
o
f
 
c
o
p
-

c
e
p
t
u
a
l
 
s
o
l
u
t
i
o
n
s
 
"
,
 
a
 
c
o
m
p
a
r
a
t
i
v
e
 
j
u
d
g
m
e
n
t

.

o
f
 
t
h
e
 
s
u
i
t
a
b
i
l
i
t
y
 
o
f
'
d
i
f
f
e
r
e
n
t
.
 
c
o
n
c
e
p
t
u
a
l
'

a
l
t
e
r
n
a
t
i
v
e
s
.

1

.

A
 
s
p
e
c
i
f
i
c
 
t
e
c
h
n
i
q
u
e
 
u
s
e
d
 
t
o
 
s
y
s
t
e
m
a
t
i
c
a
l
l
y

c
o
m
p
a
r
e
 
a
n
d
 
b
a
l
a
n
c
e
 
d
i
f
f
e
r
e
n
t
 
s
o
l
u
t
i
o
n
 
v
a
r
i
-

a
b
l
e
s
 
t
o
 
e
s
t
a
b
l
i
s
h
 
t
h
e
 
b
e
s
t
 
C
o
m
b
i
n
a
t
i
o
n
 
o
f

f
a
c
t
o
r
s
.

.
_

w (
7
1

2
5
.
 
E
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
F
e
a
s
i
b
i
l
i
t
y

-
.
,

.

.

.

2
6
.
 
S
c
r
e
e
n
i
n
g
 
o
f
 
C
o
n
c
e
p
t
u
a
l
 
S
o
l
u
t
i
o
n
s

i I

2
7
.
 
O
p
t
i
m
i
z
a
t
i
o
n
 
o
f
 
S
O
l
u
t
i
o
n

,
.

c
.
.
.

.
.



N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
(
S
T
E
R
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

.

I

S
T
E
P
 
r
T
A
T
E
M
E
N
T
S

1
D
E
S
C
R
I
P
T
I
O
N

.

2
8
.
\
D
e
t
e
r
m
i
n
a
t
i

n
 
o
f
 
E
v
a
l
u
a
t
i
o
n
 
M
e
t
c
t
d

.
_

,

.

:
,

,
-

2
9
.
 
R
e
v
i
e
w
 
o
f
'
 
o
l
u
t
i
o
n
 
C
o
n
s
e
q
u
e
n
c
e
S

.
.

3
0
.
 
E
v
a
l
u
a
t
i
o
n
 
o
f
 
S
o
l
U
t
i
o
n

,
.
.

,

,

3
1
.
 
S
e
l
e
c
t
i
o
na

t
a

o
f
 
a
 
F
i
n
a
L
S
o
l
u
t
i
o
n

.

.
.
t
o

-

M
a
y
 
b
e
 
u
s
e
d
 
a
t

c
e
s
s
,
'
a
 
S
p
e
c
i
f
i
c

b
e
'
 
e
m
p
l
o
y
e
d
.

s
o
l
u
t
i
o
n
s

.

A
 
s
p
e
c
i
f
i
c
 
e
v
a
l
u
a
t
i
o
n

t
h
e
 
s
o
l
u
t
i
o
n
 
i
n
t
o

t
e
m
p
t
i
n
g
 
t
o
 
p
r
e
d
i
c
t

o
f
 
u
s
e
.

A
n
o
t
h
e
r
.
b
a
s
i
c
 
s
t
e
p
f
-
r
e
p
r
e
s
e
n
t
s

c
o
n
c
e
p
t
 
o
f
 
s
o
l
u
t
i
o
n

n
o
t
 
i
n
v
o
l
v
e
 
o
r
'
s
u
p
p
l
e
m
e
n
t
,
s
p
e
c
i
f
i
c

.
a
t
i
o
n
 
t
e
c
h
n
i
q
u
e
s
,

N
a
r
r
o
w
s
 
d
o
W
n
 
t
h
e

.

t
o
.
a
.
k
e
l
a
t
i
V
e
l
y

o
r
 
d
i
s
t
i
n
g
u
i
s
h
i
n
g

t
i
v
e
s
.

d
i
f
f
e
r
e
n
t
 
p
o
i
n
t
s
.
 
i
n
 
t
h
e
 
p
r
o
-

c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
m
e
a
n
s

i
n
 
,
e
v
a
l
u
a
t
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
r

.
4

t
e
c
h
n
i
q
u
e
,
 
p
t
o
j
e
c
t
i
n
g

t
h
e
 
r
e
a
l
 
W
o
r
l
d
 
a
n
d
;
 
a
t
-

t
h
e
 
e
f
f
e
c
t
 
o
r
 
c
o
n
s
e
q
u
e
n
c
e
s

.

t
h
e
.
 
o
v
e
r
a
l
l

e
v
a
l
u
a
t
i
o
n
,
 
m
a
y
 
o
r
 
m
a
y

e
V
a
l
u
-

-
.

g
e
n
e
r
a
l
:
 
e
v
a
l
u
a
t
i
o
n
 
p
r
o
c
e
s
s

s
i
m
p
-
l
e
m
a
t
t
e
r
.
o
f
 
s
e
l
e
c
t
i
n
g

b
e
t
w
e
e
n
 
s
o
l
u
t
i
o
n
 
a
l
t
e
r
n
a
-

.

G
.
 
C
o
n
t
i
n
u
a
t
i
o
n
 
S
t
e
p

-
-

A
 
f
i
n
a
l
 
s
t
e
p
 
i
n
c
l
u
d
e
d
 
t
o
 
i
n
d
i
c
a
t
e
 
t
h
e

C
o
n
t
i
n
u
a
t
i
O
n
.
o
r
 
e
x
t
e
n
s
i
o
n
 
o
f
 
t
h
e
 
d
e
s
i
g
n

p
r
o
c
e
s
s
 
i
n
t
o
 
a
r
e
a
s
 
s
u
c
h
 
a
s
 
f
a
b
r
i
c
a
t
i
o
n
,

i
m
p
l
e
t
h
e
n
t
a
t
i
o
n
,
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
o
l
u
t
i
o
n

i
n
 
t
h
e
 
r
e
a
l
 
w
o
r
l
d
,
 
n
o
t
 
n
e
c
e
s
s
a
r
i
l
y
 
c
o
n
s
i
d
e
r
e
d

a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
f
o
r
m
a
l
 
d
e
s
i
g
n
 
p
r
o
c
e
s
s
.

.

S
e
e
 
a
b
o
v
e
,

,

.

-

1
-
-
-

c
o

.

-

.

.

3
2
.
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n
 
a
n
d
 
F
o
l
l
o
w
-
T
h
r
o
u
g
h



A
p
p
e
n
d
i
x
 
B
r
i

N
a
t
i
o
n
a
l
 
S
u
r
v
e
y
 
A
s
s
u
m
p
t
i
o
n
 
A
l
t
e
r
n
a
t
i
v
e
s

,
-

(

T
h
i
s
 
l
i
s
t
s
.
 
t
h
e
 
"
a
s
s
u
m
p
t
i
o
n
"
 
s
t
.
i
t
e
m
e
n
t
s
.
w
h
i
c
h
-
 
w
e
r
e
 
p
r
e
-
'

.
s
e
n
t
e
d
 
o
n
 
t
h
e
 
n
a
t
i
o
n
a
l
.
 
s
u
r
v
e
y
,
 
w
i
t
h
 
d
e
s
c
r
i
p
t
i
v
e

i
n
f
o
r
m
a
-

t
i
o
n
 
'
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
b
a
s
i
s
 
f
o
r
 
i
n
c
l
u
s
i
o
n
.
a
n
d
 
i
d
e
n
t
i
f
y
i
n
g
_
_

p
h
i
l
o
q
o
p
h
i
c
a
l
 
d
i
f
I
e
r
e
n
c
e
s
,
r
e
p
r
e
s
e
n
t
e
d
_
b
y
 
d
i
f
f
e
r
e
n
t
'

s
t
a
t
e
m
e
n
t
s
.
 
A
g
a
i
n
y
 
t
h
e
 
g
r
o
u
p
i
n
g
s
 
a
n
d
 
h
e
a
d
i
n
g
s
 
s
h
o
w
n

a
r
e
 
p
r
o
v
i
d
e
d
 
e
s
p
e
c
i
a
l
l
y
 
f
o
r
 
-
t
h
i
s
 
l
i
s
t
i
n
g
 
t
o

a
i
d
L
i
n

u
n
d
e
r
s
t
a
n
d
i
n
g
.

O

xf



O

N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
A
S
S
U
M
P
T
I
O
N
 
A
L
T
E
R
N
A
T
I
V
E
S

A
S
S
U
M
P
T
I
O
N
 
S
T
A
T
E
M
E
N
T
S
'

i
t

D
E
S
C
R
I
P
T
I
O
N

A
.

S
t
r
a
t
e
g
y
 
F
i
n
c
t
i
o
n

-
A
.

M
a
j
o
r
 
d
i
f
f
e
r
t
n
c
e
s
 
o
f
 
o
p
i
n
i
o
n
 
a
b
o
u
t
.
 
h
o
w

S
t
r
a
t
e
g
i
e
s
 
s
h
o
u
l
d
 
b
e
 
p
r
e
s
e
n
t
e
d
 
a
n
d
u
s
e
d
 
b
y

d
e
s
i
g
n
e
r
s
.

,
.

T
h
e
 
m
o
s
t
 
c
o
n
s
e
r
v
a
t
i
v
e
 
v
i
e
w
,
 
r
e
g
a
r
d
i
n
g
 
t
h
e

s
t
r
a
t
e
g
y
 
e
t
t
e
n
t
i
a
l
l
y
 
a
s
 
a
 
s
t
i
m
u
l
u
s
 
f
o
r
 
i
n
-

h
e
r
a
n
t
 
c
r
e
a
t
i
V
i
t
y
.

.

,

.
.

,
.

A
 
m
o
r
e
 
r
a
t
i
o
n
a
l
 
a
p
p
r
o
a
t
h
,
 
r
e
g
a
r
d
i
n
g
.
 
t
h
e
 
s
t
r
a
-

t
e
g
y
 
a
s
 
a
'
u
s
e
f
u
l
 
t
o
o
l
,
 
b
u
t
 
s
t
i
l
l
 
m
a
i
n
t
a
i
n
i
n
g

t
h
e
 
c
o
n
c
e
p
t
 
-
o
f
 
"
f
r
e
e
d
o
m
"
 
f
o
r
 
t
h
e
 
d
e
s
i
g
n
e
r
.

'
.

4

)

S
t
r
e
s
s
e
s
 
t
h
e
 
u
t
i
l
i
t
y
 
o
f
 
t
h
e

s
t
r
a
t
e
g
'
 
I
s
 
a

m
e
a
n
s
p
f
 
p
r
o
v
i
d
i
n
g
 
a
 
s
y
s
t
e
m
a
t
i
c
 
g
u
i
d
e
 
f
o
r

p
r
o
b
l
e

.
m
-
s
o
l
v
i
n
g

.

-
.

.

.

L
.

2
. .

.
.

1
-
.
.
.
4
-

.

.
,

S
t
e
p
s
 
i
n
 
t
h
e
 
s
t
r
a
t
e
g
y
 
s
h
o
l
i
l
d
 
b
e
'
i
d
e
n
t
i
-

f
i
e
d
 
.
a
n
d
 
d
e
f
i
n
e
d
 
,
o
n
l
y
 
a
t
 
a
 
g
e
n
e
r
a
l

.

f
r
a
m
e
w
o
r
k
 
f
o
r
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
,
 
s
t
r
e
s
s
-

i
n
g
 
t
h
e
 
n
e
e
d
 
f
o
r
 
i
n
d
i
v
i
d
u
a
l
 
i
n
t
u
i
t
i
o
n

a
n
d
 
c
r
e
a
t
i
v
i
t
y
.

.

T
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
t
t
e
p
s
 
i
n
;
a
 
s
t
r
a
t
e
g
y

s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
s
 
g
e
n
e
r
a
l
.
a
n
d
 
o
p
e
n
-

e
n
d
e
d
 
a
s
 
p
o
s
s
i
b
l
e
 
t
o
 
a
l
l
o
w
-
i
n
d
i
v
i
d
u
a
l

d
e
s
i
g
n
e
r
s
 
t
o

m
a
k
e
 
t
h
e
i
r
 
o
w
n
 
i
n
t
e
r
n
r
e
-

t
a
t
i
o
n
s
 
-
a
n
d
 
a
d
a
p
t
a
t
i
o
n
s
 
t
o
 
t
h
e
 
s
p
e
c
i
-

f
i
c
 
p
r
o
b
l
e
m
.

_

.
.

T
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
d
n
 
o
f
 
s
t
e
p
s
 
i
n
 
a

s
t
r
a
t
e
g
y
 
s
h
o
u
l
d
 
i
n
c
l
u
d
e
 
s
u
f
f
i
c
i
e
n
t

'
d
e
t
a
i
l
 
t
o
 
d
e
s
c
r
i
b
e
 
w
h
a
t
 
n
e
e
d
s
 
t
o
 
b
e

d
o
n
e
 
a
t
 
e
a
c
h
 
'
p
o
i
n
t
 
i
n
 
t
h
e
 
p
r
o
b
l
e
m
-

s
o
l
v
i
n
g
 
p
r
o
c
e
s
s
 
i
n
 
s
u
c
h
 
a
 
.
w
a
y
 
t
h
a
t

s
y
s
t
e
m
a
t
i
c
 
d
e
c
i
s
i
o
n
-
m
a
k
i
n
g
 
a
n
d
 
i
n
f

m
a
t
i
O
n
 
p
r
o
c
e
s
s
i
n
g
 
c
a
n
,
b
e
 
a
p
p
l
i
e
d
 
t
b

t
h
e
'
g
i
v
e
n
 
s
p
e
c
i
f
i
c
 
p
r
o
b
l
e
m
.

,

B
.
 
D
e
s
i
g
n
 
P
r
o
c
e
s
s
 
A
s
s
u
m
p
t
i
o
n
s

-
V
a
r
i
o
u
s
.

4
a
s
s
u
m
p
t
i
o
n
s
 
a
b
o
u
t
 
t
h
e
 
n
a
t
u
r
e
 
o
f

.

t
h
e
 
d
e
s
i
g
n
 
p
r
o
c
e
s
S
u
 
a
n
d
 
t
h
e
 
w
a
y
s
 
i
n
 
*
h
i
c
h
-

d
e
s
i
g
n
e
r
s
 
s
o
l
v
e
 
p
r
o
b
l
e
m
s
.

.

A
l
i
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
d
e
s
i
g
n
e
r
'
s
 
a
b
i
l
i
t
y
 
t
o

p
l
a
n
 
h
i
s
 
o
w
n
 
w
o
r
k
,
 
a
n
c
P
t
h
e
 
d
e
s
i
r
a
b
i
l
i
t
y
 
o
f

p
l
a
n
n
i
n
g
 
w
i
t
h
i
n
 
t
h
e
 
d
e
s
i
g
n
 
p
r
o
c
p
s
'
s
-

H W

,
s

.

c
o

-

,

.
.

.
.

4
.
 
T
h
e
 
d
e
s
i
g
n
 
p
r
o
c
e
s
s
 
s
h
O
u
l
d
 
b
e
 
e
e
s
e
n
-

.
 
t
i
a
i
l
y
 
s
e
l
f
-
d
o
n
S
c
i
o
u
s
 
i
n
-
t
h
e
 
s
e
n
s
e
 
t
h
a
t

,
t
h
e
 
d
e
s
i
g
n
e
r
 
s
h
O
u
l
d
 
s
p
e
c
i
f
i
c
a
l
l
y
 
p
l
a
n

o
u
t
:
 
t
h
e
 
o
b
j
e
c
t
i
v
e
s
 
o
f
 
p
r
o
b
l
e
m
7
s
o
l
v
i
n
g
,
.

t
h
e
 
p
l
a
n
 
o
f
 
a
t
t
a
c
k
 
f
o
r
 
r
e
a
t
h
i
n
g
 
a

a
...



N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
A
S
S
U
M
P
T
I
O
N
A
I
N
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

'
A
S
S
U
M
P
T
I
O
N
 
S
T
A
T
E
M
E
N
T
S

D
E
S
C
R
I
P
T
I
O
N

,
-
s
o
l
u
t
i
o
n
,
 
t
h
e
 
p
r
o
g
r
a
m
 
f
o
t
 
o
b
t
a
i
n
i
l
l
g
 
i
n
-
r
,

f
o
r
m
a
t
i
o
n
,
 
t
h
e
 
m
e
t
h
O
d
s
 
t
o
 
b
e
 
u
s
e
d
 
i
n

e
v
a
l
u
a
t
i
o
n
,
,
 
e
t
c
.

.
.

5
.
 
W
h
i
l
e
 
t
h
e
 
s
e
q
u
e
n
c
e
;
 
o
f

s
t
e
p
s
 
s
h
o
w
n
 
i
n

.

t
h
e
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d
 
i
n
d
i
c
a
t
e
 
t
h
e
 
t
y
p
i
-

'
c
a
l
t
o
r
d
e
r
 
o
f
 
C
o
n
s
i
d
e
r
a
t
i
o
n
,
 
t
h
e
 
n
e
e
d
"

f
o
r
 
f
e
e
d
b
a
c
k
a
n
d
 
f
e
e
d
f
o
r
w
a
r
d
 
b
e
t
w
e
e
n
,
.

s
t
e
p
s
 
s
h
o
u
l
d
 
b
e
 
c
l
e
a
r
l
y
 
i
n
d
i
c
a
t
e
d
.

,
.
6

.

6
.
 
T
h
e
 
e
n
t
i
r
e
 
p
r
p
b
l
e
m
-
s
o
l
v
i
n
g
 
p
r
o
c
e
s
s

s
h
o
u
l
d
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
a
s
 
a
 
c
o
n
t
i
n
u
u
m
 
-

.

a
n
d
 
s
t
r
f
t
e
g
i
e
s
 
.
s
h
o
u
l
d
k
i
n
d
i
c
a
t
e
 
t
h
e

t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
 
_
o
f
 
i
d
e
a
s
 
a
m
e
n
d
 
i
t
i
'
f
o
r
-

-
-

m
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 
i
n
i
t
i
a
l
 
p
r
o
b
l
e
m

.

s
t
a
t
e
m
e
n
t
 
t
o
 
t
h
e
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n

'
.
.
"
-

.

7
.
 
T
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
u
s
e
d
 
i
n
 
t
h
e
&
s
i
g
n

,
_

p
r
o
c
e
s
s
 
s
h
o
u
l
d
 
e
s
s
e
n
t
i
a
l
l
y
-
b
e
 
d
e

v
e
l
o
p
e
d
 
i
n
 
f
o
u
r
 
p
h
a
s
e
s
:

h
e
 
u
s
e
r
'
s

n
e
e
d
s
 
o
r
 
o
b
j
e
c
t
i
v
e
s
;
 
t
h
 
u
s
e
r
 
r
e
'
-

.

q
u
i
r
e
m
e
n
t
s
 
r
e
d
e
f
i
n
e
d
 
i
n
 
t
e
r
m
s
.
p
f

e
.
 
d
e
s
i
g
n
 
q
i
i
p
s
t
i
o
n
s
,
 
t
h
e

d
e
s
i
g
n
 
q
u
d
a
-
r
.

t
i
o
n
s
 
a
n
s
w
e
r
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
s
o
l
u
t
i
o
n

"
o
r
 
p
e
r
f
o
r
m
a
n
c
e
 
r
e
q
u
i
r
e
m
e
n
t
s
i
.
a
n
d
 
t
h
e

p
e
r
f
o
r
m
a
n
c
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
o
l
v
e
d
 
i
r
r
:

t
e
r
m
s
 
o
f
 
s
o
l
u
t
i
o
n
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

.

8
.
 
I
t
 
s
h
o
u
l
d
 
b
e
 
u
n
d
e
r
s
t
o
o
d
 
t
h
a
t
 
a
n
a
l
y
s
i
s

a
n
d
 
s
y
n
t
h
e
s
i
S
 
a
r
e
 
n
o
t
 
d
i
s
t
i
n
c
t
 
s
t
e
p
s

i
n
 
t
h
e
 
p
r
o
b
l
e
M
7
s
o
l
v
i
n
g
 
s
e
q
u
e
n
c
e
,
 
b
u
t

r
a
t
h
e
r
t
h
e
y
 
a
r
e
 
u
s
e
d
 
t
h
r
o
u
g
h
q
u
t
 
t
h
e

'

p
r
o
c
e
s
s
 
i
n
 
d
e
v
e
l
o
p
i
n
g
 
g
r
o
b
l
e
m
 
d
e
f
i
n
i
-

t
i
o
n
s
,
 
s
o
l
u
t
i
o
n
 
c
o
n
c
e
p
t
s
,
 
s
o
l
u
t
i
o
n

d
e
t
a
i
l
s
,
 
e
t
c
.

.

.

z
,

,

.
-

.
.

A
 
s
p
e
c
i
f
i
c
 
f
u
n
d
t
i
o
n
a
l
 
.
v
i
e
w
 
o
f
 
t
h
e
 
,
d
e
s
i
g
n

p
r
O
c
e
s
s
,
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
n
e
e
d
 
f
o
r
 
f
l
e
x
i
b
i
l
i
t
y

i
n
 
r
e
v
i
s
i
o
n
 
a
n
d
 
a
n
t
i
c
i
p
a
t
i
o
n
 
.

,
,
-
.

.
.
.

.

,
-
-

.
.

A
 
v
i
e
w
 
f
o
u
n
d
 
i
n
 
t
h
e
 
t
h
e
o
r
e
t
i
c
a
l

l
i
t
e
r
a
t
u
r
e
,

a
l
m
o
s
t
'
w
h
o
l
i
s
t
i
c
 
a
p
p
r
o
a
c
h
 
t
o
 
t
h
e
.
d
e
s
i
g
n
,
p
r
o
-

1
.

c
e
s
s
.

,

.
.

.

.
.

.

A
 
m
o
r
e
 
s
p
e
c
i
f
i
c
,
;
 
b
p
n
s
t
r
a
i
n
e
d
 
a
p
p
r
O
a
c
h
,
 
s
u
g
-

g
e
s
t
e
d
 
b
y
 
t
h
e
 
w
o
r
k

s
o
m
e
.
 
r
a
c
t
i
t
i
o
n
e
r
s
.

4
s

,

4
-

.
.

_

.
.

v
i
e
w
 
i
n
 
c
o
n
t
r
a
d
i
c
t
i
o
n
.
 
t
o
 
a
n
 
a
p
p
r
o
a
c
h
-
-
e
p
m
-

m
o
n
l
y
 
t
a
k
e
n
 
i
n
 
t
h
e
 
e
a
r
l
y
 
d
e
s
i
g
n
 
s
t
r
a
t
e
4
.
i
e
s
.

,

.
,

I
-
, w

.
k
o

-
_



al
b

N
A
T
I
O
N
A
L

S
U
R
V
E
Y
 
A
S
S
U
M
P
T
I
O
N
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

A
S
S
U
M
P
T
I
O
N
 
S
T
A
T
E
M
E
N
T
S

D
E
S
C
R
I
P
T
I
O
N

C
.
_
.
 
S
p
e
c
i
f
i
c
 
O
p
e
r
a
t
i
o
n
a
l
 
A
p
p
r
o
a
c
h
e
s

T
h
e
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
p
r
o
c
e
s
s
 
S
h
o
u
l
d

b
e
g
i
n
 
w
i
t
h
 
a
s
 
c
o
m
p
l
e
t
e
 
a
n
d
 
d
e
t
a
i
l
e
d

a
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
p
r
o
b
l
e
m
 
a
s

p
o
s
s
i
b
l
e
,
 
i
d
e
n
t
i
f
y
i
n
g
 
a
l
l
 
o
f
 
t
h
e

c
l
i
e
n
t
S
n
e
e
d
s
,
 
o
b
j
e
c
t
i
v
e
s
,
 
a
n
d

p
e
r
f
o
r
M
a
n
c
e
 
r
e
a
n
i
r
e
m
e
n
t
s
.

1
0
.
T
h
e
 
i
n
i
t
i
a
l
 
d
e
s
c
r
i
p
t
i
o
n
,
 
o
f
 
t
h
e

.
p
x
d
b
l
e
m
.
t
h
o
k
I
l
d
 
i
n
c
l
u
d
e
 
o
n
l
y
 
t
h
e

m
i
n
i
m
u
m
c
e
s
s
e
n
t
i
a
l
 
l
i
m
i
t
a
t
i
o
n
s
 
o
r
-

.
c
o
n
s
t
r
a
i
n
t
s
,
 
w
i
t
h

p
r
e
 
d
e
t
a
i
l
e
d
-
2

s
p
e
c
i
f
i
c
d
t
i
o
n
s
 
i
n
t
r
o
d
d
c
e
d
 
i
n
 
t
h
e

c
o
n
t
e
x
t
 
o
f
 
a
 
s
p
e
c
i
f
i
c
 
s
o
l
u
t
i
O
n
 
c
o
n
-

c
e
p
t
 
o
r
 
a
p
p
r
o
a
c
h
'
.

1
1
.
 
T
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
.
t
h
e
p
r
O
b
l
e
m
 
s
h
o
t
l
d
-

b
e
 
a
s
 
"
o
p
e
r
a
t
i
o
n
a
l
"
 
a
s
'
p
o
s
s
i
b
l
e

d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
l
i
t
e
r
a
l
 
f
u
n
c
t
i
o
n
o
r
,
.

.

p
u
r
p
o
s
e
:
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
e
n
v
i
r
o
n
m
e
n
t
a
l

s
y
s
t
e
m
,
 
r
a
t
h
e
r
 
t
h
a
n

r
e
s
t
a
t
i
n
g
.

t
h
e
 
c
l
i
e
n
t
'
s
 
g
o
a
l
s
 
o
r
 
o
b
j
e
c
t
i
v
e
s
,

1
2
.
 
T
h
e
s
e
a
r
c
h
.
 
f
o
r
:
a
 
s
o
l
u
t
i
o
n
 
s
h
o
u
l
d

b
e
g
i
n
 
.
w
i
t
h
 
t
h
e
,
 
g
e
n
e
r
a
t
i
o
n
 
o
f
 
a
 
s
e
t

p
f
 
"
i
d
e
a
l
"
 
a
r
 
b
e
s
t
 
p
o
s
s
i
b
l
e
 
s
b
l
u
-

t
i
o
n
s
 
w
h
i
c
h
,
w
o
u
l
d
s
a
t
i
s
f
y
 
a
 
s
e
t
 
o
f
"

m
i
n
i
m
u
m
 
l
i
m
i
t
a
t
i
o
n
s
 
u
n
d
e
r
 
t
h
e
-
M
o
s
l

f
a
v
o
r
a
b
l
e
'
c
o
n
d
i
t
i
o
n
s
i
 
a
n
d
 
w
h
i
c
h
 
'
,

c
b
U
l
d
t
h
e
n
 
b
e
 
d
e
v
e
l
o
p
e
d
 
i
n
'
t
e
r
M
s
 
o
f

a
k
r
a
i
l
a
b
l
e
 
r
e
s
o
u
r
c
e
s
-
a
n
d
 
m
o
r
e
 
s
p
e
q
i
-

f
i
c
-
l
i
m
i
t
a
t
i
o
n
S

.

D
i
f
f
e
r
e
n
t
 
a
p
p
r
o
a
c
h
e
s
 
t
a
k
e
n
 
w
i
t
h
 
r
e
g
a
r
a
t
o

k
e
y
 
s
t
e
p
s
 
o
r
 
o
p
e
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 
d
e
s
i
g
n
 
.
p
r
o
-

c
e
s
s
.

S
u
p
p
o
r
t
s
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
,
 
u
s
i
n
g

xt
en

si
ve

d
e
t
a
i
l
 
e
a
r
l
y
 
i
n
 
t
h
e

de
si

gn
p
r
c
i
c
e
S
s
.

A
 
c
o
n
t
r
a
s
t
i
n
g

vi
ew

po
in

t
i
e
w
p
o
n
t
 
t
o
 
t
h
e
 
a
b
o
v
e
.

p

z
i
 
r
e
c
e
n
t
l
y
 
d
e
v
e
l
o
p
e
d
 
a
p
p
r
o
a
c
h
 
r
e
l
a
t
e
d
 
t
o

t
h
e
 
s
y
s
t
e
m
a
t
i
c
 
d
e
s
i
g
n
 
p
h
i
l
o
s
o
p
h
y
.

A
n
o
t
h
e
r
.
 
a
s
p
e
c
t
 
o
f
`
 
t
h
e
 
o
p
e
r
a
t
i
o
n
a
l
 
d
r

s
y
s
t
e
m
a
t
i
c
 
a
p
p
r
o
a
c
h
U
q
q
e
s
t
e
d
 
b
y
 
s
o
m
e
,

p
r
a
c
t
i
t
±
p
h
e
r
s
.

0

*



N
A
T
I
O
N
A
L
'
S
U
R
V
E
Y
 
A
S
S
U
M
P
T
I
O
N
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d
'

1

A
S
S
U
M
P
T
I
O
N
 
S
T
A
T
E
M
E
N
T
S

D
E
S
C
R
I
P
T
I
O
N

1
3
.
 
A
s
 
e
a
r
l
y
 
i
n
 
t
h
e
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
p
r
o
-

c
e
s
s
 
a
s
 
p
o
s
s
i
b
l
e
 
a
n
 
a
t
t
e
m
p
t
 
s
h
o
u
t
 
_
b
e

m
a
d
e
 
t
o
 
g
a
t
h
e
r
 
a
l
l
 
o
f
 
t
h
e
 
a
v
a
i
l
a
b
l
e
\

i
n
f
o
r
m
a
t
i
o
n
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
'
p
r
o
b
l
e
m
-
/

a
n
d
j
_
t
s
-
s
o
l
i
i
t
i
o
n

a
s
 
a
s
b
a
s
i
i
 
f
o
r

p
r
o
b
l
e
m
 
a
n
a
l
y
s
i
s
a
n
d
,
s
o
l
u
t
i
o
n
.
g
e
n
-

e
r
a
t
i
o
n
.

1
4
:
 
T
h
e
 
g
a
t
h
e
r
i
n
g
.
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
u
s
e
d
 
i
n

p
r
o
b
l
e
m
s
o
l
v
i
n
g
-
s
h
b
u
l
d
 
b
e
 
h
i
g
h
l
y

s
e
l
e
c
t
i
v
e
,
 
i
n
c
l
u
d
i
n
g
 
o
n
l
y
 
r
e
l
e
a
n
t

i
n
f
o
r
m
a
t
i
o
n
 
w
h
i
c
h
 
i
s
 
i
n
t
i
-
o
d
u
c
e
d

t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
p
r
o
C
e
s
s
.
a
s
 
i
t
 
i
s

c
t
u
a
l
l
y
 
n
e
e
d
e
d
,

1
5
.
'
W
h
e
r
e
v
e
r
 
p
o
s
s
i
b
l
e
 
a
l
t
e
r
n
a
t
i
v
e
 
f
o
r
m
s

s
h
o
u
l
d
 
L
i
l
a
 
d
e
v
e
l
o
p
e
d
 
f
o
r
 
s
o
l
u
t
i
o
n

e
l
e
m
e
n
t
s
 
s
u
c
h
 
a
s
 
c
o
n
c
e
p
t
u
a
l
 
s
o
l
u
-

t
i
o
n
s
,
 
f
o
r
m
a
l
 
s
o
l
u
t
i
o
n
s
,
 
s
o
l
u
t
i
o
n
)

d
e
t
a
i
l
s
,
 
e
t
c
.
,
 
i
n
 
o
r
d
e
r
 
t
o
 
f
a
c
i
l
i
-
f

t
a
t
e
 
t
h
e
 
c
o
m
p
a
r
i
s
o
n
 
a
n
d
 
c
o
m
b
i
n
a
t
i
o
n

y
o
f
 
e
l
e
m
e
n
t
s
 
i
n
 
t
h
e
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
,

1
6
.
 
E
v
a
l
u
a
t
i
o
n
 
o
f
 
s
o
l
u
t
i
o
n
s
 
'
s
h
o
u
l
d
 
b
e

b
a
s
e
d
 
d
i
r
e
c
t
l
y
 
o
n
t
h
e
 
l
i
m
i
t
a
t
i
o
n
s

A
n
d
 
p
e
r
f
o
l
-
m
a
n
c
e
 
r
e
g
U
i
r
e
m
e
n
t
s
d
e
-

.
.
v
e
l
o
p
e
d
 
f
r
o
m
 
t
h
e
 
o
r
i
g
i
n
a
l
i
p
r
o
b
l
e
m
-

s
t
a
t
e
m
6
n
t

A
 
v
i
e
w
p
o
i
n
t
 
w
h
i
c
h
 
h
a
s
 
t
r
a
d
i
t
i
o
n
a
l
l
y
 
r
e
-

c
e
i
v
e
d
 
w
i
d
e
 
.
a
c
.
-
.
7
e
p
t
a
l
L
i
c
e
'
i
X
1
 
t
h
e
 
c
r
e
a
t
i
v
i
t
y
 
a
n
d

d
e
s
i
g
n
 
m
e
t
h
o
d
 
l
i
t
e
r
a
t
u
r
e
.

,

A
 
c
o
n
t
r
a
s
t
i
n
g
 
v
i
e
w
p
o
i
n
t
-
 
t
o
 
t
h
e
 
a
b
o
v
e
,
 
i
n
t
r
o
-

d
u
c
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
s
y
s
t
e
m
a
t
i
c
 
a
p
p
r
o
a
c
h
.

A
n
 
a
s
s
u
m
p
t
i
o
n
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
.
 
S
y
s
t
e
m
a
t
i
c

a
p
p
r
b
a
c
h
 
a
s
 
a
 
m
e
a
n
s
 
o
f
 
m
a
i
n
t
a
i
n
i
n
g
 
f
l
e
x
i
-

b
i
l
i
t
y
 
i
n
 
t
h
e
 
d
e
s
i
g
n
 
p
r
o
c
e
s
s
.
-

/

A
n
o
t
h
e
r
 
s
y
s
t
e
m
a
t
i
c
'
a
s
p
e
c
t
,
 
a
p
p
l
y
i
n
g
 
t
h
e

d
e
f
i
n
i
t
i
o
n
 
d
i
r
e
c
t
l
y
,
 
i
n
 
e
v
a
l
u
a
t
i
o
n
 
a
s
 
a

m
e
a
n
s
 
o
f
 
i
n
s
u
r
i
n
g
 
s
o
l
u
t
i
o
n
 
s
u
i
t
a
b
i
l
i
t
y
.

D
.
 
O
v
e
r
a
l
l
 
P
r
o
b
l
e
m
 
-
 
S
o
l
v
i
n
g
 
A
p
p
r
o
a
c
h
e
s

A
d
d
i
r
t
i
o
n
a
l
 
a
s
s
u
m
p
t
i
o
n
s
 
r
e
l
a
t
e
d
 
t
o
 
t
r
e
a
t
m
e
n
t

o
f
 
p
r
o
b
l
e
m
s
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
s
o
l
u
t
i
o
n
:



N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
A
S
S
U
M
P
T
I
O
N
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

A
S
S
U
M
P
T
I
O
N
 
S
T
A
T
E
M
E
N
T
S

D
E
S
C
R
I
P
T
I
O
N

1
7

A
n
y
 
d
e
s
i
g
n
 
p
r
o
b
l
e
m
 
c
a
n
 
b
e
 
c
o
n
s
i
d
e
r
e
d

t
o
 
a
 
"
s
y
S
t
e
m
"
c
o
n
t
e
x
t
,
 
i
n
d
i
c
a
t
i
n
g

i
n
p
u
t
s
,
 
o
u
t
p
u
t
s
,
 
e
x
t
e
r
n
a
l
 
e
n
v
i
r
o
n
-

m
e
n
t
s
 
e
t
c
.
,
 
a
n
d
 
s
t
r
e
s
s
i
n
g
 
t
h
e
!
f
u
n
c
-

t
i
o
n
a
l
'
i
n
t
e
r
a
c
t
i
o
n
.
b
e
t
w
e
e
n
 
c
o
m
p
o
n
-
.
,

e
n
t
s
 
a
n
d
 
s
u
b
s
y
S
t
e
m
s
t

1
8
.
 
A
l
m
o
s
t
 
a
n
y
 
p
r
o
b
l
e
m
 
c
a
n
 
a
n
d
s
h
o
u
l
d

b
e
 
s
u
b
d
i
v
i
d
e
d
.
 
i
n
t
o
 
c
o
m
p
o
n
e
n
t
s
 
a
n
d

s
u
b
s
y
s
t
e
m
s
 
w
h
i
c
h
 
c
a
n
 
b
e
 
s
o
l
v
e
d

_
s
e
p
a
r
a
t
e
l
y
 
a
n
d
 
t
h
e
n
 
r
e
c
o
m
b
i
n
e
d

t
o
 
f
o
r
m
 
t
h
e
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
.

1
9
.
 
I
t
 
s
h
o
u
l
d
 
b
e
 
a
c
k
n
o
w
l
e
d
g
e
d
 
t
h
a
t

a
l
m
o
s
t
 
a
l
l
 
s
o
l
u
t
i
o
n
s
 
A
r
e
 
e
s
s
e
n
-

t
i
a
l
l
y
 
m
o
d
i
f
i
c
a
t
i
o
n
s
.
o
r
 
e
x
t
e
n
-

s
i
o
n
s
 
o
f
e
x
i
s
t
i
n
g
 
e
n
v
i
r
o
n
m
e
n
t
a
l

s
y
s
t
e
m
s
 
w
i
t
h
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
s
 
d
u
e

p
r
i
m
a
r
i
l
y
-
t
o
 
t
h
e
 
n
e
w
 
t
e
o
h
n
o
l
O
g
y
K
 
-
*
-

o
r
 
o
t
h
e
r
 
;
r
e
s
o
u
r
c
e
s
 
o
r
 
f
o
r

-

s
h
i
f
t
s
 
i
n
 
t
h
e
 
p
a
t
t
e
r
n
 
I
d
f

n
e
e
d
s
.

T
h
e
 
c
o
n
c
e
p
t
 
o
f
 
s
y
s
t
e
m
s
 
h
a
s
 
b
e
e
f
 
'
p
o
w
e
r
f
u
l
l
y

a
p
p
l
i
e
d
 
i
n
 
o
t
h
e
r
 
f
i
e
l
d
s
'
a
n
d
 
h
a
s
 
r
e
c
e
n
t
l
y

b
e
e
n
 
c
o
n
s
i
d
e
r
e
d
 
a
s
 
t
h
e
 
c
o
r
e
 
o
f
.
t
h
e
 
s
y
s
t
e
-

a
t
i
c
 
a
p
p
r
o
a
c
h
 
i
n
 
d
e
s
i
g
n
 
m
e
t
h
o
d
s
.

.
C
o
n
s
i
d
e
r
e
d
 
b
y
 
s
o
m
e
 
t
o
 
b
e
 
a
 
l
o
g
i
c
a
l
 
e
x
t
e
n
s
i
o
n

o
f
 
t
h
e
 
s
y
s
t
e
m
 
a
p
E
i
r
O
a
c
h
;
 
a
s
 
c
o
n
t
r
a
s
t
e
d
 
w
i
t
h

t
r
e
a
t
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
 
a
n
d
 
i
t
s
 
s
o
l
u
t
i
o
n
 
a
s
 
a

w
h
o
l
e
.

A
n
 
e
x
p
l
i
c
i
t
 
s
t
a
t
e
m
t
a
t
 
o
f
'
a
Q
v
i
e
w
 
w
h
i
c
h
 
s
e
e
m
s

t
o
 
u
n
d
e
r
l
i
e
 
m
a
n
y
t
7
r
f
f
d
i
t
k
O
n
a
l
 
d
e
s
i
g
n
 
s
t
r
"
a
t
e
:
-

g
i
e
'
g
,
 
a
s
-
c
o
n
t
r
a
s
t
e
d
 
w
i
t
h
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
d
e
-

r
i
v
i
n
g
 
u
n
i
q
U
e
i
s
o
l
u
t
i
o
z
s
 
i
n
 
r
e
s
p
o
n
s
e
 
t
o

s
p
e
c
i
f
i
c
 
n
e
e
d
s
.

4
.

1Y
.



A
p
p
e
n
d
i
x
 
B
-
4

N
a
t
i
a
b
n
a
7
1
.
 
S
u
r
v
e
y
 
R
e
s
u
l
t
s

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
p
r
i
n
c
i
p
a
l
 
o
b
s
e
r
v
a
t
i
o
n
s
 
m
a
d
e
-
f
r
o
M
 
a
n
 
e
x
a
m
i
n
-

a
t
i
o
n
 
o
f
 
T
a
b
l
e
s
 
3
-
3
.
a
n
d
 
3
=
4
,
'
t
h
e
 
s
t
e
p
 
a
n
d
.
a
s
s
u
m
p
t
i
o
n
 
r
e
s
u
l
t
s

f
i
-
O
m
 
t
h
e
 
n
a
t
i
o
n
a
l
 
s
u
r
v
e
y
.
 
T
h
e
s
e
 
o
b
s
e
r
v
a
E
l
o
n
S
.
d
e
s
c
r
i
b
e
-
i
m
-

p
o
t
t
a
n
.
s
i
m
i
l
a
r
i
t
i
e
s
 
a
n
d
.
 
c
o
n
t
r
a
s
t
s
 
i
n
 
c
u
r
r
e
n
t
 
o
p
i
n
i
o
n
,
 
w
h
i
c
h

w
e
r
e
 
u
s
e
d
 
a
s
'
a
 
b
a
s
i
s
'
f
o
r
 
g
e
n
e
r
a
t
i
p
g
 
t
e
s
t
 
s
t
r
a
t
e
g
i
e
s
 
r
e
p
r
e
-

s
e
n
t
i
n
g
 
d
i
f
f
e
r
e
n
t
 
s
p
e
c
t
r
u
m
s
 
o
f
 
o
p
i
n
i
o
n
.
-

.



N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
S
T
E
P
 
R
E
S
U
L
T
S

,
2

1
)
 
1
1
 
o
u
t
 
o
f
 
t
h
e
.
1
3
 
r
e
s
p
o
n
d
e
n
t
s
 
m
a
d
e

e
n
t
r
i
e
s
 
i
n
 
t
h
i
s
 
s
e
c
t
i
o
n
.

2
)
 
E
v
e
r
y
 
s
t
e
p
 
w
a
s
 
c
i
t
e
d
 
a
t
 
l
e
a
s
t
.
o
n
c
e
.

3
)
 
T
h
e
 
s
m
a
l
l
e
s
t
 
n
u
m
b
e
r
 
o
f

c
i
t
e
d
 
b
y

a
.
 
r
e
s
p
o
n
d
e
n
t
 
w
a
s
 
1
0
.

4
-
)

T
h
e
 
l
a
r
g
e
s
t
 
n
u
m
b
e
r
 
o
f
 
s
t
e
p
s
 
s
e
l
e
c
t
e
d
,

b
y
 
a
 
r
e
s
p
o
n
d
e
n
t
.
 
1
0
s
-
'
3
0
.

-
N

5
)
 
T
h
r
e
e
 
r
e
s
p
o
n
d
e
n
t
s
 
-
 
g
r
o
u
p
e
d
 
a
 
n
u
m
b
e
.
v
_

o
f
 
s
t
e
p
s
,
 
o
n
 
t
h
e
 
q
u
e
s
t
i
o
n
n
a
i
r
e
 
i
n
t
o

u
.
a
r
e
r
S
t
e
p
s
 
o
r
.
.
.
s
t
a
g
e
s
.

-
)
-
-
-
-
T
h
e
 
s
m
a
l
l
e
s
t
 
n
u
m
b
e
r
 
o
f
 
s
t
e
p
s
 
o
r

s
t
a
g
e
s
 
i
d
e
n
t
i
f
i
e
d
 
a
f
t
e
r
 
r
e
g
r
o
u
p
i
n
g

w
a
s
 
6
.

)
T
h
e
 
a
v
e
r
a
g
e
 
n
u
m
b
e
r
 
o
f
 
s
t
e
p
s
 
i
n
 
a

s
e
q
u
e
n
c
e
 
w
a
s
 
1
6
.

T
h
e
 
*
S
t
e
p
s
 
c
i
t
e
d
 
l
e
a
s
t
 
o
f
t
e
n
 
w
e
r
e

"
i
n
c
u
b
a
t
i
o
n
"
 
a
n
d
 
"
i
l
l
u
m
i
n
a
t
i
o
n
"
.

9
)
 
O
t
h
e
r
 
s
t
e
p
s
 
c
i
t
e
d
 
i
n
f
r
e
q
u
e
n
t
l
y
 
w
e
r
e

"
r
e
l
a
t
i
n
g
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
"
,

"
p
l
a
n
n
i
n
g
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
"
,
 
a
n
d

"
o
p
t
i
m
i
z
i
n
g
"
.

1
0
)
 
L
o
w
 
r
a
n
k
i
n
g
 
s
t
e
p
s
 
w
i
t
h
 
c
i
t
a
t
i
o
n
s

b
y
.
l
e
s
s
,
t
h
a
n
 
1
/
2

t
h
e
 
r
e
s
p
o
n
d
e
n
t
s
 
w
e
r
e

"
i
d
e
n
t
i
f
y
i
n
g
 
s
u
b
p
r
o
b
l
e
m
s
 
"
,
 
"
m
o
d
i
f
y
-

i
n
g
.
 
s
o
l
u
t
i
o
n
 
,
e
l
e
m
e
n
t
s
"
 
a
n
d
 
"
s
c
r
e
e
n
7

i
n
g
 
c
o
n
c
e
p
t
u
a
l
 
s
o
W
E
i
o
n
s
"
.

1
1
)
 
T
h
e
 
h
i
g
h
e
s
t
 
r
a
n
k
i
n
g
 
s
t
e
p
s
 
w
i
t
h

c
i
t
a
t
i
o
n
 
b
y
 
3
/
4
 
o
r
-
m
o
r
e
 
r
e
s
p
o
n
7
,

d
e
n
t
s
 
w
e
r
e
 
"
d
e
f
i
n
i
n
g
 
p
r
o
b
l
q
t
"
,

"
d
e
t
e
r
m
i
n
i
n
g
 
:
p
r
o
b
l
e
m
 
r
e
q
u
i
r
e
m
e
n
t
s
"
,

/
d
e
t
e
r
m
i
n
i
n
g
 
o
b
j
e
c
t
i
v
e
s
"
,
 
"
s
e
l
e
c
t
i
n
g

s
o
l
u
t
i
o
n
"
,
-
a
n
d
"
i
m
p
l
e
r
l
i
e
n
t
i
n
g
 
s
o
l
u
t
i
o
n
"

-
1
2
)
 
T
h
e
 
v
a
r
i
o
u
s
 
p
r
o
b
l
e
m
 
d
e
f
i
n
i
t
i
o
n
 
a
l
t
e
r
-
.

n
a
t
i
v
e
s
 
w
e
r
e
 
p
r
e
d
i
c
A
i
b
l
y
 
g
r
o
u
p
e
d
 
a
t

t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
t
h
e
 
s
e
c
l
u
e
n
c
e
b
y
a
l
l
.

r
e
s
p
o
n
d
e
n
t
s
.
.
.
,

1
3
)
 
I
n
 
t
w
o
 
i
n
s
t
a
n
c
e
s
)
 
:
h
o
w
e
v
e
r
,
 
d
e
t
e
r
m
i
n
a
-

t
i
o
n
 
o
f
 
"
s
o
l
u
t
i
o
n
 
.
r
e
s
o
u
r
c
e
s
"
 
a
n
d

e
x
t
e
r
n
a
l
 
c
o
n
s
t
r
a
i
n
t
s
"
 
w
e
r
e
 
l
o
c
a
t
e
d

a
f
t
e
r
 
"
d
a
t
a
 
g
a
t
h
e
r
i
n
g
q
.

M
o
s
t
 
r
e
s
p
o
n
d
e
n
t
s
 
u
s
e
d
 
a
l
l
 
o
r
 
a
l
m
o
s
t
 
a
l
l

o
f
 
t
h
e
,
d
e
f
i
n
i
f
.
i
o
n
 
a
l
t
e
r
n
a
t
i
v
e
s
,
 
h
o
w
e
v
e
r
,

t
w
o
 
r
e
s
p
o
n
d
e
n
t
s
 
u
s
e
d
 
e
s
s
e
n
t
i
a
l
l
y
 
a
 
t
w
o
-

s
t
e
p
 
s
e
q
u
e
n
c
e
-
 
o
f
 
"
d
e
f
i
n
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
"
-

.
.
a
n
d
 
'
d
e
t
e
r
m
i
n
i
n
g
 
p
e
r
f
o
r
m
a
n
c
e
r
e
q
u
i
r
e
m
e
n
t
s
"
.
.

i
5
)
.
 
T
W
O
 
r
e
s
p
o
n
d
e
n
t
s
 
u
s
e
d
 
"
d
e
t
e
r
m
i
n
i
n
g
 
p
e
r
f
o
-

a
c
e
 
r
e
q
u
i
r
e
m
e
n
t
s
"
.
a
s
.
a
 
l
a
t
e
r
 
s
t
e
p
 
f
o
l
-

l
o
w
i
n
g
 
t
h
e
 
i
n
i
t
i
a
l
 
p
r
o
b
l
e
m
 
d
e
f
i
n
i
t
i
o
n
.

1
6
)
 
M
O
s
t
.
r
e
s
p
o
n
d
e
n
t
s
 
u
s
e
d
.
 
"
d
e
f
i
n
i
n
g
"
 
o
r

"
e
x
a
m
i
n
i
n
g
 
t
h
e
 
-
p
r
,
o
b
l
e
m
"
,
a
s
 
a
 
f
i
r
s
t
 
s
t
e
R
,

A
l
o
w
e
v
e
r
,
 
t
h
r
e
e
 
r
e
s
p
o
n
d
e
n
t
s
 
u
s
e
d
 
"
d
e
-
-

,
l
i
n
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
"
 
a
s
 
a
 
r
e
s
o
l
u
t
i
o
n
 
o
r
-

s
y
n
t
h
e
s
i
S
 
s
t
e
p
 
f
o
l
l
o
w
i
n
g
 
t
h
e
 
s
p
e
c
i
f
i
c

d
e
f
i
n
i
t
i
o
n
 
s
t
e
p
s
.

'
1
7
)
 
"
P
l
a
n
n
i
n
g
'
t
h
e
 
P
-
S
 
.
a
p
p
r
o
a
c
h
"
.
 
w
h
i
l
e
 
u
s
e
d

i
n
f
r
e
q
u
e
n
t
l
y
,
 
w
a
s
 
t
w
i
c
e
 
.
g
r
o
u
p
e
d
 
w
i
t
h

"
p
l
a
n
n
i
n
g
 
d
a
t
a
 
g
a
t
h
e
r
i
n
g
"
 
a
n
d
 
w
a
s
 
u
s
e
d
,
.

a
s
 
a
n
 
i
n
t
e
r
m
e
d
i
a
t
e
 
s
t
e
p
 
b
e
f
o
r
e



N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
,
S
T
E
P
 
R
E
S
U
L
T
S
 
-
 
c
o
n
t
i
n
u
e
d

.

.

2
3
.
 
"
S
u
b
s
y
s
t
e
M
"
 
a
n
d
 
"
f
o
r
m
a
l
 
s
o
l
u
t
i
o
n
"

G
e
n
e
r
a
t
i
o
n
 
f
o
l
l
o
w
e
d
'
 
"
d
a
t
a
 
g
a
t
h
e
r
i
n
g
"

a
n
d
 
"
o
r
g
a
n
i
z
a
t
i
o
n
!
"
 
i
n
 
a
l
m
o
s
t
 
a
l
l
.
c
a
s
e
s
.

2
4
.
,
 
"
S
u
b
s
y
s
t
e
m
.
s
o
l
u
t
i
o
n
s
"
 
w
e
r
e
 
g
r
o
u
p
e
d

.

,

,
w
i
t
h
 
"
f
o
r
m
a
l
 
s
o
l
u
t
i
O
n
s
"
,
i
n
 
3
 
c
a
s
e
s
,

a
n
d
.
 
i
n
 
2
 
o
f
 
t
h
e
s
e
 
l
e
y
.
 
i
m
m
e
d
i
a
t
e
l
y

f
o
l
l
o
w
e
d
 
"
c
o
n
c
e
p
t
u
a
l
 
S
o
l
u
t
i
o
n
s
"
.

,
-

2
5
.
 
S
o
l
u
t
i
o
n
.
d
e
v
e
l
o
p
m
e
n
t
 
s
t
e
p
s
 
w
e
r
e
 
a
l
m
o
s
t

a
l
w
a
y
s
_
g
_
r
o
u
p
e
d
 
w
i
t
h
 
s
o
l
u
t
i
c
f
a
 
g
e
n
e
r
a
-

t
i
o
n
 
s
t
e
p
i
'
l
l
s
u
a
l
l
y
 
f
o
l
l
o
w
i
n
g
 
t
h
e

:

i
n
i
t
i
a
l
 
g
e
n
e
r
a
t
i
o
n
 
s
t
e
p
.

2
6
;
 
"
S
o
l
u
t
i
o
n
 
d
e
v
e
l
o
p
m
e
n
t
"
.
a
n
d
s
"
m
O
d
i
f
i
-

c
a
t
i
o
n
"
 
w
e
r
e
 
l
i
n
k
e
d
 
m
o
r
e
 
o
r
 
l
e
s
s
:

.
d
i
r
e
c
t
l
y
 
i
n
 
4
-
c
a
s
e
s
,
 
,
a
n
d
 
a
l
w
a
y
s
 
p
r
o
-
.

d
e
e
d
e
d
 
o
r
 
o
c
c
u
r
r
e
d
 
a
t
-
t
h
e
 
s
a
m
e
 
l
e
v
e
l

a
s
.
u
s
o
l
d
t
i
o
n
 
d
e
t
a
i
l
s
"
.

.

2
7
.
 
"
S
o
l
u
t
i
o
n
 
'
d
e
t
a
i
l
i
n
g
"
 
o
c
c
u
r
r
e
d
 
a
s
 
o
n
e

o
f
 
t
h
e
 
l
a
s
t
 
s
t
e
p
s
 
i
n
 
t
h
e
 
s
e
q
u
e
n
c
e
 
i
n

.
3
 
c
a
s
e
s
.
,

'

.

.

-
,

_
.

"
S
o
l
u
t
i
o
n
 
r
e
f
i
n
e
m
e
n
t
 
w
a
s
/
T
r
e
a
t
e
d

s
i
m
i
l
a
i
a
y
 
t
o
 
t
h
e
 
a
b
o
v
e
,
 
o
c
c
u
r
r
i
n
g

a
s
 
o
n
e
 
o
f
t
h
e
 
l
a
s
t
.
 
s
t
e
p
s
 
i
n
 
a
l
l
 
c
a
s
e
s

i
t

h
e
r
e

w
a
s
 
c
i
t
e
d
.

w
t

2
9
.
 
T
h
e
 
e
v
a
l
u
a
t
i
o
n
 
s
t
e
p
s
 
t
e
n
d
e
d
 
-
 
t
o
 
b
e
 
_
l
a
=

c
a
t
e
d
'
t
o
w
a
r
d
-
t
h
e
 
e
n
d
 
o
f
 
t
h
e
 
s
e
q
u
e
n
c
e
t

a
l
t
h
o
u
g
h
 
t
h
e
r
e
 
w
a
s
 
c
o
n
s
i
d
e
r
a
b
l
e
 
U
a
r
i
a
b
i
l
.
-

i
t
y
.
.
:

,
.

.
t
o

"
d
e
t
e
r
m
i
n
i
n
g
.
 
p
e
r
f
o
r
M
a
n
c
e
 
r
e
q
u
i
r
e
 
-

m
e
n
t
s
"
 
a
n
d
 
"
g
e
n
e
r
a
t
i
n
g
 
c
o
n
c
e
p
t
u
a
l

s
o
l
u
t
i
o
n
s
"
.

1
8
,
 
"
P
l
a
n
n
i
n
g
 
d
a
t
a
 
g
a
t
h
e
r
i
n
g
"
 
w
a
s
 
a
l
m
o
s
t

a
l
w
a
y
s
 
l
i
n
k
e
d
 
d
i
r
e
c
t
l
y
 
t
o
 
t
h
e
 
s
t
e
p

"
g
a
t
h
e
r
i
n
g
 
d
a
t
a
"
 
w
i
t
h
 
o
n
e
 
e
x
c
e
p
t
i
o
n

w
h
e
r
e
 
i
t
 
w
a
s
 
u
s
e
d
 
a
s
 
t
h
e
 
f
i
r
s
t
 
s
t
e
p

i
n
 
t
h
e
 
p
7
.
7
O
i
e
m
-
s
o
l
v
i
n
g
.
 
s
e
q
u
e
n
c
e
,

e
7
"
-
N
'
/

1
9
.
 
T
h
e
 
"
g
a
t
h
e
r
i
n
g
 
d
a
t
a
"
 
s
t
e
p
c
,
a
l
m
o
s
t
'

i
n
v
a
r
i
a
b
l
y
 
f
o
l
l
o
w
e
d
 
t
h
e
 
'
P
r
o
b
l
e
m

d
e
f
i
n
i
t
i
o
n
s
t
e
p
s
,
 
a
l
t
h
o
u
g
h
 
i
n
 
t
w
o

,
c
a
s
e
s
 
i
t
 
w
a
s
 
p
r
e
c
e
e
d
e
d
 
b
y
s
o
m
e
-

s
o
l
u
t
i
o
n
 
d
e
v
e
l
o
p
m
e
n
t
 
s
t
e
p
s
.

2
0
.
 
"
G
a
t
h
e
r
i
n
g
 
d
a
t
a
"
 
w
a
s
 
a
l
m
o
s
t
 
a
l
w
a
y
s

l
i
n
k
e
d
.
w
i
t
h
 
"
o
r
g
a
n
i
z
i
n
g
 
d
a
t
a
"
 
a
n
d
=

i
n
 
f
o
u
r
,
c
a
s
e
s
 
f
o
r
m
e
d
 
a
 
3
-
s
t
e
p
 
s
e
-

q
u
e
n
c
e
 
w
i
t
h
.
"
d
e
v
e
l
o
p
i
n
g
 
m
o
d
e
l
s
"
,

2
1
.
 
T
h
e
r
e
 
w
e
r
e
 
n
o
 
c
l
e
a
r
 
p
a
t
t
e
r
n
s
-
-
o
f
,

s
e
q
u
e
n
d
e
f
o
r
 
"
d
e
t
e
r
m
i
n
i
n
g
 
r
e
l
a
-

.
t
i
o
n
s
h
i
p
s
"
 
b
e
t
w
e
e
n
 
"
r
e
q
u
i
r
e
m
e
n
t
s
"

.
2
8
.

o
r
 
"
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
'
P
'
o
r
 
f
o
i

"
i
d
e
n
t
i
f
y
i
n
g
-
 
s
u
b
p
r
o
b
l
e
m
s
"
 
e
i
t
h
e
r

o
f
 
w
h
i
c
h
 
c
o
u
l
d
 
o
c
c
u
r
 
q
u
i
t
e
 
e
a
r
l
y

o
r
 
v
e
r
y
 
l
a
t
e
'
i
n
 
t
h
e
 
s
e
q
u
e
n
c
e
.

2
2
.
 
"
C
o
n
c
e
p
t
u
a
l
 
s
o
l
u
t
i
o
n
s
"
 
w
a
s

lim
ed

t
6
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
:
-

'
o
r
g
a
n
i
z
a
t
i
o
n
 
i
n
 
5
 
c
a
s
e
s
 
,
a
n
d
 
i
n
 
2

i

c
a
s
e
s
 
w
a
s
 
u
s
e
d
 
'
a
s
e
a
n
 
i
n
i
t
i
a
l
 
d
e
.
-

f
i
n
i
t
i
o
n
 
s
t
e
p
.

,

.
,



N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
p
T
E
P
.
R
D
S
U
L
T
S
-
c
o
n
t
,
i
n
u
e
d

N
A
T
I
O
N
A
L
 
S
U
R
V
E
Y
 
A
S
S
U
M
P
T
I
O
N
 
R
E
S
U
L
T
S
.

3
0
.
 
"
D
e
t
e
r
m
i
n
i
n
g
 
f
e
a
s
i
b
i
l
i
t
y
"
 
w
a
s
 
t
r
e
a
t
-

e
d
 
a
s
 
a
 
p
a
r
t
 
o
f
.
s
o
l
u
t
i
o
n
d
e
V
e
l
l
o
p
m
e
n
t

i
n
 
6
 
c
a
s
e
s
,
 
h
o
w
e
v
e
r
,

%

i
n
 
2
 
i
n
s
t
a
n
c
e
s

i
t
E
,
w
a
s
u
s
e
d
 
q
u
i
t
e
 
e
a
r
l
y
 
i
n
 
c
o
n
n
e
c
-

t
i
o
n
 
w
i
t
h
 
p
r
o
b
l
e
m
 
d
e
f
i
n
i
t
i
o
n
.

3
1
.
 
"
O
p
t
i
m
i
z
a
t
i
o
n
"
 
a
n
d
 
"
r
e
v
i
e
w
 
o
f
 
c
o
n
-
-

-
 
s
e
q
u
e
n
c
e
s
"

H
e
r
e
 
u
s
u
a
l
l
y
 
c
o
n
s
'
i
d
e
r
e
d
,

.

a
s
 
a
 
p
a
r
t
,
 
o
f
 
t
h
e
 
f
i
n
a
l
 
e
v
a
l
u
a
t
i
o
n
 
'

.
p
t
o
c
e
s
s
i
a
l
t
h
O
u
g
h
'
d
i
t
h
e
r
 
o
r
 
b
o
t
h
 
o
f

-
,
t
h
e
m
 
w
e
r
e
 
u
s
e
d
 
a
f
t
e
r
 
"
e
v
a
l
u
a
t
i
o
n
"

o
r
 
"
s
e
l
e
c
t
i
o
n
"
 
i
n
s
 
4
 
-
c
a
s
e
s
:

3
2
.
 
"
S
c
r
e
e
n
i
n
g
 
c
o
n
c
e
p
t
u
a
l
 
s
o
l
u
t
i
o
n
s
"

w
a
s
 
u
s
u
a
l
l
y
 
l
i
n
k
e
d
 
w
i
t
h
 
"
g
e
n
e
r
-
!

a
t
i
n
g
 
c
o
n
c
e
p
t
u
a
l
.
 
s
o
l
u
t
i
o
n
s
%

a
l
t
h
o
u
g
h
 
i
n
 
2
 
i
n
s
t
a
n
c
e
s
 
i
t
 
w
a
s
.

c
o
n
s
i
d
e
r
e
d
r
a
s
 
a
 
s
e
p
a
r
a
t
e
 
O
p
e
r
-

a
t
i
o
n
.

.

3
3
,
 
"
D
e
v
e
l
o
p
m
e
n
t
:
o
f
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n

m
e
t
h
o
d
'
 
w
a
s
 
l
i
n
k
e
d
 
d
i
r
e
c
t
l
y
 
t
o

"
e
'
v
a
l
u
a
t
i
o
'
n
"
 
i
n
 
2
c
a
s
e
s
,
 
b
u
t
 
i
n

4
.
 
o
t
h
e
r
 
i
n
s
t
a
n
c
e
s
 
i
t
 
p
r
e
c
e
'
e
d
e
d

t
h
e
 
g
e
n
e
r
a
t
i
o
n
 
o
f
 
s
o
l
u
t
i
O
n
s
.

3
4
1
.
 
"
E
v
a
l
u
a
t
i
o
n
"
 
a
n
d
 
"
s
e
l
e
c
t
i
o
n
"

o
f
 
t
h
e
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
.
 
o
c
c
u
r
r
e
d

t
o
g
e
t
h
e
r
.
 
i
n
 
a
l
l
 
b
u
t
 
1
 
i
n
s
t
a
n
c
e
,

u
s
u
a
l
l
y
 
g
r
o
u
p
e
d
 
w
i
t
h
 
"
r
e
f
i
n
i
n
g
"

a
n
d
.

s
o
l
u
t
i
o
n
.

-
.
.

3
5
.
"
I
m
p
l
e
m
e
n
t
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n
"
 
o
6
-
-
-

c
u
r
r
e
d
 
a
s
 
t
h
e
 
f
i
n
a
l
 
s
t
e
p
 
i
n
 
a
l
l

'
b
u
t
 
1
 
o
f
 
t
h
e
 
c
a
s
e
s
 
i
n
 
w
h
i
c
h
 
i
t

w
a
s
 
u
s
e
d
.

)

4 ,

1
. .

3
. . 0

5
.

'
6
.
1 i .

.
.

-
1 7
:
T
h
e

-
c
i
t
e
d

.

A
l
l
 
1
3
 
r
e
s
p
o
n
d
e
n
t
s
,
 
c
o
m
p
l
e
t
e
d
 
a
t
 
1
e
a
S
t

,
p
a
r
t
 
o
f
 
t
h
i
s
 
s
e
c
t
i
o
n
:
 
"
.

,
,

E
a
c
h
 
a
s
s
u
m
p
t
i
o
n
 
w
a
s
 
c
i
t
e
d
 
a
t
 
l
e
a
s
t

t
w
i
c
e
.

.

a

,

T
h
e
 
a
v
e
r
a
g
e
 
n
u
m
b
e
r
 
o
f
.
 
a
s
s
u
m
p
t
i
o
n
s

1
.

C
i
t
e
d
 
b
y
 
a
 
r
e
s
p
o
n
d
e
n
t
 
w
a
s
 
8
.

(
.

.

4 T
h
e
 
a
S
s
u
m
p
t
i
o
n
s
,
C
i
t
e
d
.
l
e
a
s
t
,
o
f
t
e
n

k
e
f
e
r
r
e
d
 
t
o
 
"
4
-
 
p
h
a
s
e
s
 
"
,
 
"
i
d
e
a
l

j
o
l
u
t
i
o
n
s
"
a
n
d
"
m
o
d
i
f
y
i
n
g
 
e
x
i
s
t
i
n
g

!
s
o
l
u
t
i
o
n
s
"

O
t
h
e
r
 
a
s
s
u
m
p
t
i
o
n
s
 
i
n
f
r
e
q
U
e
n
t
l
y
 
c
i
t
e
d

w
e
r
e
 
"
m
i
n
i
m
u
m

l
i
m
i
t
a
t
i
o
n
S
"
-
 
a
n
d

"
e
v
a
l
u
a
t
i
o
n
.
 
b
a
s
e
d
 
o
n
 
p
r
o
b
l
e
m
 
r
e
q
u
i
r
e
.
-

.
m
e
n
t
s
 
u
,
,
-

:
O
r

.

.
-

.

!

T
h
e
 
h
i
g
h
e
s
t
 
'
r
a
n
k
i
n
g
.
 
a
s
s
u
m
p
t
i
o
n
s
 
w
e
r
e

-

t
h
o
s
e
 
r
e
l
a
t
e
d
 
t
o
 
"
r
e
f
u
t
i
n
g
 
a
n
a
l
y
s
i
s
.

a
n
d
 
s
y
n
t
h
e
s
i
s
"

"
t
h
e
.
 
s
y
s
e
m
s
.
 
a
p
p
r
o
a
c
h
"

"
i
o
p
e
n
-
e
n
d
e
d
 
d
e
f
i
n
i
t
i
o
n
a
"
,
 
"
c
o
n
t
i
n
u
u
m

o
f
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
"
,
 
a
n
d
 
"
a
l
t
e
r
n
a
t
i
v
e

s
o
l
u
t
i
O
n
 
a
p
p
r
o
a
c
h
e
s
"
,

.

S
t
r
a
t
e
g
y
 
F
u
n
c
t
i
o
n
.
 
a
s
s
u
m
p
t
i
o
n
s
;

.

f
r
e
q
u
e
n
t
l
y
 
i
n
t
e
r
r
e
l
a
t
e
d
,
`
 
2
 
r
e
s
p
o
n
d
e
n
t
s

a
l
l
 
t
h
r
e
e
,
 
a
n
d
 
4
 
o
t
h
e
r
s
 
c
i
t
e
d
 
t
w
o
 
-

o
f
 
t
h
e
t
h
r
e
e
:

.

T
h
e
 
f
u
n
c
t
i
o
n
 
a
s
s
u
m
p
t
i
o
n
 
r
e
l
a
t
e
d
 
t
o

"
f
r
a
m
e
w
o
r
k
 
f
o
r
 
i
n
t
u
i
t
i
o
n
 
w
a
s
 
a
l
w
a
y
s
'

c
o
m
b
i
n
e
d
v
i
t
h
 
o
n
e
 
o
f
 
t
h
e
 
o
t
h
e
r
 
a
s
s
U
m
p
-

t
i
o
n
s
,
 
w
h
i
l
e
 
:
t
h
e
 
"
s
y
s
t
e
m
a
t
i
c
 
f
u
n
c
t
i
o
n
"

H
w
a
s
 
c
i
t
e
d
 
a
l
o
n
e
 
'
i
n
 
3
.
c
a
s
e
s
.

o
!
Y



N
A
T
I
O
N
A
L
.
 
S
U
R
V
E
Y
 
A
S
S
U
M
P
T
I
O
N
.
 
R
E
S
U
L
T
S
 
c
o
n
t
i
n
u
e
d

'
'
'
,

9
.
 
W
h
i
l
e
 
t
h
e
r
e
 
w
e
r
e
 
v
a
r
i
a
t
i
o
n
s
 
i
n
 
t
h
e

f
r
e
q
u
e
n
c
y
 
o
f
 
.
c
i
t
a
t
i
o
n
,
 
t
h
e
r
e
 
w
a
s
 
a

t
e
n
d
e
n
c
y
.
t
o
 
a
c
c
e
p
t
 
m
o
s
t
 
o
f
 
t
h
e
 
D
e
s
i
g
n

.
P
r
o
c
e
s
S
 
a
s
s
u
m
p
t
i
o
n
s
;
 
o
f
 
t
h
e
 
f
i
v
e

a
s
s
u
m
p
t
i
o
n
s

a
s
s
u
m
p
t
i
o
n
s
 
l
i
s
t
e
d
t
 
3
 
r
e
s
p
o
n
d
e
n
t
s

-
c
i
t
e
d
 
f
o
u
r
 
o
f
 
t
h
e
 
a
s
s
u
m
p
t
i
o
n
s
,
 
a
n
d

3
 
o
t
h
e
r
 
r
e
s
p
o
n
d
e
n
t
s
 
c
i
t
e
d
 
t
h
r
e
e
 
o
f

t
h
e
 
f
i
v
e
.
a
s
s
u
m
p
t
i
o
n
s
.
 
.
-

,

1
0
.
 
T
h
e
r
e
 
w
a
s
 
a
 
d
e
f
i
n
i
t
e
 
a
b
s
e
n
S
e
 
o
f

,
p
a
t
t
e
r
n
 
i
n
 
c
i
t
i
n
g
 
t
h
e
 
D
e
s
i
g
n
 
P
r
o
-
.

.
 
c
e
s
s

a
s
s
u
m
p
t
i
o
n
s
,
 
n
o
 
2
 
r
e
s
p
o
n
d
e
n
t
s

s
h
o
w
e
d
 
a
.
7
c
o
r
i
s
i
s
t
e
n
t
 
p
a
t
t
e
r
n
 
u
f

c
i
t
a
t
i
o
n
s
:

,

1
1
.
 
I
n
 
t
h
e
 
S
p
e
c
i
f
i
c
 
O
p
e
r
a
t
i
o
n
a
l
 
a
S
-
7

s
u
m
p
t
i
o
n
s
t
-
r
e
s
p
o
n
d
e
n
t
s
 
e
s
t
a
b
l
i
s
h
e
d

.

p
a
t
t
e
r
n
s
 
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
 
i
n
 
w
h
i
c
h

2
 
o
r
 
m
o
r
e
 
r
e
s
p
o
n
d
e
n
t
s
 
c
i
t
e
d
 
t
h
e

s
a
m
e
 
p
a
i
r
s
 
o
f
 
'
a
s
s
u
m
p
t
i
o
n
s
,
 
a
s

f
o
l
l
o
s
 
t
.

.
.
.
.

a
.
 
"
d
e
t
a
i
l
e
d
 
d
e
f
i
n
i
t
i
o
n
s
"
 
w
a
s

l
i
n
k
e
d
 
w
i
t
h
 
"
m
i
n
i
m
u
m
 
l
i
m
i
t
a
-
.

t
i
o
n
s
"
,
 
"
o
p
e
r
e
t
l
o
n
a
l
 
d
e
f
i
n
i
-

t
i
o
n
s
"
,
 
"
s
e
l
e
c
t
i
n
g
 
.
a
l
l
 
i
n
-

-
f
o
r
m
a
t
i
o
n
"
 
a
n
d
 
"
e
v
a
l
u
a
t
i
o
n

.
b
a
s
e
d
 
o
n
 
p
r
o
b
l
e
m
 
r
e
q
u
i
r
e
m
e
n
t
s
"
.

b
.
 
"
m
i
n
i
m
u
m
 
l
i
m
i
t
a
t
i
o
n
s
"
 
w
a
s

l
i
n
k
e
d
 
w
i
t
h
 
'
o
p
e
r
a
t
i
o
n
a
l

d
e
f
i
n
i
t
i
o
n
s
"
 
a
n
d
 
"
s
e
l
e
c
t
i
n
g

a
l
l
 
i
n
f
o
r
m
a
t
i
o
n
"
.

_

)

.

.

c
.
 
"
o
p
e
r
a
t
i
o
n
a
l
 
!
d
e
f
i
n
i
t
i
o
n
s
"
 
w
a
s
 
l
i
n
k
e
d

w
i
t
h
 
"
s
e
l
e
c
t
i
n
g
 
a
l
l
 
i
n
f
o
r
m
a
t
i
o
n
"
,

.
.
"
s
e
l
e
c
t
i
n
g
 
r
e
l
e
v
a
n
t
 
i
n
f
o
r
m
a
t
i
o
n
"
,
.
a
n
d

'
e
v
a
l
u
a
t
i
o
n
 
b
a
s
e
d
 
o
n
 
p
r
o
b
l
e
m
 
r
e
q
u
i
r
e

m
e
n
t
s
"
.

.

d
.
 
"
i
d
e
a
l
 
s
o
l
u
t
i
o
n
s
"
 
w
a
s
-
q
i
n
k
e
d
'
w
i
t
h

i

-
'

"
s
e
l
e
c
t
i
n
g
 
r
e
l
e
v
a
n
t
 
i
n
f
o
r
m
a
t
i
o
n
 
"
:

.
e
.
 
b
o
t
h
 
"
s
e
l
e
c
t
i
n
g

a
l
l
 
i
n
f
o
r
m
a
t
i
o
n
"
 
a
n
d

.
"
s
e
l
e
c
t
i
n
g
 
r
e
l
e
v
a
u
t
:
i
n
f
o
r
m
a
t
i
o
n
"
 
w
e
r
e

l
i
n
k
e
d
°
 
w
i
t
h
 
"
e
v
a
l
u
a
t
i
o
n
 
b
a
s
e
d
 
o
n
.
p
r
o
-

b
l
e
i
n
 
r
e
q
u
i
r
e
m
e
n
t
s

o
i

.
.
f
.
 
a
l
l
 
a
s
s
u
m
p
t
i
n
s
 
i
n
 
t
h
i
s
 
g
r
o
u
p
 
-
w
e
r
e

i

l
i
n
k
e
d
 
w
i
t
h
 
"
s
o
l
u
t
i
o
n
 
a
l
t
e
r
y
t
i
v
e
s
"
.

1
2
.
 
B
y
-
C
o
n
t
r
a
s
t
,
 
"
s
e
l
e
c
t
i
n
g
 
a
r
i
l

i
n
f
o
r
m
a
t
i
o
n
"

a
n
d
 
"
s
e
l
e
c
t
i
n
g
 
r
e
l
e
v
a
n
t
 
i
n
f
o
r
m
a
t
i
o
n
"

w
e
r
e
 
c
i
t
e
d
-
m
u
t
7
u
a
l
l
y
 
e
x
c
l
u
s
i
v
e
l
y
 
i
n
 
a
l
l

1
0
 
i
n
s
t
a
n
c
e
s
.

-

1
3
.
 
T
h
e
r
e
 
w
e
r
e
 
n
o
 
c
l
e
a
r
,
p
a
t
t
e
r
n
s
 
i
n
 
O
v
e
r
a
l
l

P
r
o
b
l
e
m
S
o
l
v
i
n
g
 
A
p
p
r
o
a
c
h
e
s
,
 
h
o
w
e
v
e
r
,
 
i
t

w
a
s
 
i
n
t
e
r
e
s
t
i
n
g
 
t
o
 
n
o
t
e
 
a
 
r
e
l
a
t
i
v
e
l
y
 
l
o
w

.
l
e
v
e
l
 
o
f
,
c
o
r
r
e
s
p
o
n
d
e
n
c
e
,
.
3
 
o
u
t
 
o
f
 
1
1
 
i
n
-

S
t
a
n
c
e
s
i
c
i
t
i
n
g
 
b
o
t
h
 
"
s
y
s
t
e
m
s
"
 
a
n
d
 
"
s
u
b
-
-

-
s
y
s
t
e
m
s
'
 
a
s
s
u
m
p
t
i
o
n
s
.
.
,

,
.

.

.
,

-
.

.
,
,
,

H
1

-
-
,
1
-

O



A
p
p
e
n
d
i
x
 
B
-
-
5

T
e
s
t
_
S
t
r
a
t
e
g
y
,
D
e
v
e
l
o
p
m
e
n
.
C
.

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
s
p
e
c
i
f
i
c
 
s
t
e
p
s
 
a
n
d
 
s
t
e
p
 
d
e
f
i
n
i
t
i
o
n
s
 
w
h
i
c
h

.
w
e
r
e
 
p
r
o
v
i
d
e
d
 
t
o
 
s
u
b
j
e
c
t
s
 
i
n
 
t
h
e
o
r
i
e
n
t
a
t
i
o
n
,
m
a
t
e
r
i
a
l
s

f
o
r
 
u
s
e
 
i
n
-
t
h
e
.
 
e
x
p
e
r
i
m
e
n
t
,
-
a
c
c
b
m
p
a
n
i
e
d
 
b
y
 
d
e
s
c
r
i
p
t
i
v
e

-
i
n
f
o
r
m
a
t
i
o
n
 
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
s
p
e
c
i
f
i
c
 
d
i
f
f
e
r
e
n
c
e
s
 
w
h
i
c
h
'

w
e
r
e
 
b
u
i
l
t
 
i
n
t
p
,
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
e
s
t
 
s
t
r
a
t
e
g
i
e
s
.

C
A



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T

S
T
R
A
T
E
G
Y
 
S
T
E
P

D
E
S
C
R
I
P
T
I
O
N

.

A
:
 
O
u
t
-
L
i
n
e
 
S
t
r
a
t
e
g
y

,
-

.

,
,

A
n
 
a
n
n
o
t
a
t
e
d
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
f
i
v
e
 
p
r
i
n
c
i
-

p
l
e
 
d
i
v
i
s
i
o
n
s
 
i
n
i
t
h
e
 
d
e
s
i
g
n
 
p
r
o
c
e
s
s
 
a
s
 
c
o
n
-

f
i
r
m
e
d
b
y
-
t
h
e
 
N
a
t
i
o
n
a
l
 
S
u
r
v
e
y
.
 
D
e
f
i
n
i
t
i
o
n
s

a
r
e
 
v
e
r
y
 
g
e
n
e
r
a
l
,
 
b
u
t
 
a
 
f
a
i
r
 
a
m
o
u
n
t
 
o
f
 
d
e
-
.

t
a
i
l
 
w
a
s
 
i
n
c
l
u
d
e
d
'
t
O
o
m
a
k
e
t
h
e
 
s
t
r
a
t
e
g
y
 
c
o
n
-

v
i
n
c
i
n
g
 
t
o
 
t
h
e
 
s
u
b
j
e
c
t
s
.

,

,

K
e
y
 
c
o
n
c
e
p
t
s
 
a
r
e
,
"
g
e
n
e
r
a
l
"
 
a
n
d
 
"
a
s
 
m
u
c
h
 
i
n
-

f
o
r
m
a
t
i
o
n
i
a
s
 
p
o
s
s
i
h
l
e
"
,
 
a
 
v
a
r
i
a
t
i
o
n
 
o
n
 
t
h
e

'
a
s
s
u
m
p
t
i
o
n
 
t
h
a
t
 
d
e
f
i
n
i
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
a
s
 
d
e
-

t
a
i
l
e
d
 
a
s
 
p
o
s
s
i
b
l
e
.

!

.
,
.

-

.
0

.

-
1

R
d
p
r
e
s
e
n
t
s
 
t
h
e
 
a
s
s
u
m
p
t
i
o
n
 
t
h
a
t
 
"
a
l
l
 
p
o
s
s
i
b
l
e

i
n
f
o
r
m
a
t
i
o
n
"
 
s
h
o
u
l
d
 
b
e
 
g
a
t
h
e
r
e
d
,
 
r
e
f
l
e
c
t
s

t
h
e
 
i
n
t
u
i
t
i
v
e
 
a
p
p
r
o
a
c
h
-
t
o
 
i
n
f
o
r
m
a
t
i
o
n
 
u
s
e

a
n
d
 
o
r
g
a
n
i
z
a
t
i
o
n
.

,

6
,

.

.
.

A
.
.

,

.

.

C
o
n
t
i
n
u
e
s
 
.
t
h
e
 
i
n
t
u
i
t
i
v
e
 
a
p
p
r
o
a
c
h
 
i
n
w
h
i
c
h
 
t
h
e

s
o
l
u
t
i
o
n
 
i
s
 
g
e
n
e
r
a
t
e
d
 
d
i
t
e
c
t
l
y
 
f
r
o
m
 
t
h
e
 
r
a
w

d
a
t
a
,
 
t
h
e
 
s
k
e
t
c
h
 
s
o
l
u
t
i
o
n
,
i
s
 
d
e
l
i
b
e
r
a
t
e
l
y

v
a
g
u
e
 
a
n
d
 
s
u
g
g
e
s
t
s
,
a
 
n
u
m
b
e
r
 
o
f
-
p
o
s
s
i
b
l
e
 
i
n
-

.
.

.
.
_

t
e
r
p
r
e
t
a
i
o
n
s
 
i
n
c
l
U
d
i
n
g
-
o
n
e
 
v
a
r
i
a
t
i
o
n
 
o
f
 
t
h
e

'
'
c
o
n
c
e
p
t
u
a
l
t
o
l
u
t
.
i
o
n
"
.

.
-

1
=
i

ko

.

.

.

.
,

1
.
 
D
e
f
i
n
i
n
g
 
t
h
e
.
 
P
r
o
b
l
e
m

D
e
v
e
l
o
p
'
a
_
L
g
e
n
e
r
a
l
,
p
i
c
t
u
r
e
 
o
f
 
t
h
e

a
r
e
a
,
 
o
r
 
e
n
v
i
r
o
n
m
e
n
t
 
,
w
h
i
c
h
y
o
u
h
a
,
'
e
 
b
e
e
n

a
s
k
e
d
 
t
o
 
d
e
s
i
g
n
,
:
 
A
s
 
m
u
c
h
 
i
n
f
o
r
m
a
t
i
o
n
 
a
s

p
o
s
s
i
b
l
e
 
s
h
o
u
l
d
 
b
e
 
a
s
s
e
m
b
l
e
d
 
t
o
 
d
e
s
c
r
i
b
e

t
h
e
 
n
a
t
u
r
e
 
o
f
c
t
h
e
 
p
r
o
b
l
e
m
,
 
t
h
e
 
v
a
r
i
o
u
s

a
s
p
e
c
t
s
 
w
h
i
c
h
 
m
u
s
t
l
b
e
 
c
o
n
s
i
d
e
r
e
d
,
.
 
a
n
d
 
t
o

c
l
a
r
i
f
y
 
w
h
a
t
 
n
e
e
d
s
 
t
o
 
b
e
 
d
o
n
e
 
i
n
 
s
o
l
v
i
n
g

t
h
e
 
p
r
o
b
l
e
m
.

2
.
 
G
a
t
h
e
r
i
n
g
 
D
a
t
a

C
o
l
l
e
c
t
 
a
s
 
m
u
c
h
 
i
n
f
o
r
m
a
t
i
o
n
 
a
s
 
p
o
s
s
i
b
l
e

a
b
o
u
t
 
p
r
o
b
l
e
m
 
d
e
t
a
i
l
s
 
a
n
d
 
p
o
s
s
i
b
l
e
 
m
e
a
n
s

o
f
 
s
o
l
u
t
i
o
n
 
i
n
 
o
r
d
e
r
t
o
 
d
e
v
e
l
o
p
 
a
:
p
o
o
l

o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
w
h
i
c
h
 
c
a
n
 
s
e
r
v
e
 
t
o
 
s
t
i
m
u
-

l
a
t
e
.
c
r
e
a
t
i
v
e
 
t
h
i
n
k
i
n
g
 
a
n
d
.
p
r
o
v
i
d
e
 
t
h
e

-
-
,

b
a
s
i
s
 
f
o
r
 
8
O
l
u
t
i
o
n
.
d
e
v
e
l
o
p
m
e
n
t
.

3
.
 
D
e
v
e
l
o
p
i
n
g
.
 
P
r
e
l
i
m
i
n
a
r
y
 
S
o
l
u
t
i
o
n

S
k
e
t
c
h
 
o
u
t
 
a
 
p
r
e
l
i
m
i
n
a
r
y
 
s
o
l
u
t
i
o
n
 
i
n
d
i
-

c
a
t
i
n
g
 
y
o
u
r
g
e
n
e
r
a
l
 
a
p
p
r
o
a
c
h
,
:
 
i
d
e
n
t
i
f
y
-
 
:

i
n
g
,
m
a
j
o
r
 
p
h
y
s
i
d
a
l
-
e
l
e
m
e
n
t
s
 
o
r
 
c
o
m
p
o
n
-

e
n
t
s
 
a
n
d
 
b
a
s
i
c
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
o
r
 
a
r
r
a
n
g
e
-

m
e
n
t
s
 
o
f
 
e
l
e
m
e
n
t
s
,
 
t
h
i
s
 
s
h
o
u
l
d
 
b
e
 
q
u
i
t
e

g
e
n
e
r
a
l
 
a
t
 
f
i
r
s
t
 
w
i
t
h
 
t
h
e
 
d
e
t
a
i
l
s
'
 
a
d
d
e
d
,

l
a
t
e
r
.

.
-



T
E
S
T
-
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T
 
c
o
n
t
i
n
u
e
d

S
T
R
A
T
E
G
Y
 
S
T
E
P

4
.
 
D
e
t
a
i
l
i
n
g
 
t
h
e
 
S
o
l
u
t
i
o
n

D
E
S
C
R
I
P
T
I
O
N

R
e
f
i
n
e
 
t
h
e
 
s
o
l
u
t
i
o
n
 
i
d
e
a
,
 
a
d
d
i
l
t
i
g
 
g
r
e
a
t
e
r

d
e
t
a
i
l
 
a
n
d
 
w
o
r
k
i
n
g
 
w
i
t
h
 
t
h
e
 
s
p
o
i
f
i
c
a
-

t
i
o
n
s
 
f
o
r
 
i
n
d
i
v
i
d
u
a
l

c
o
m
p
o
n
e
n
t
s
,
 
a
s
s
e
t
h
b
l
e

a
l
l
 
e
l
e
m
e
n
t
s
 
i
n
t
o

O
v
e
r
a
l
l
 
s
o
l
u
t
i
o
n
 
o
r

s
e
t
 
o
f
 
c
o
m
p
o
n
e
n
t
s
 
a
n
d
 
c
o
m
p
l
e
t
e
 
t
h
e
 
s
o
l
i
-

.

t
i
o
n
 
d
e
t
a
i
l
s
,

5
.
 
E
v
a
l
u
a
t
i
n
g
 
S
o
l
u
t
i
o
n

.
.

C
h
e
c
k
 
o
v
e
r
 
t
h
e
.
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
 
a
n
d
 
b
e
 
s
u
r
e
.

t
h
a
t
 
n
o
 
e
r
r
o
r
s
 
h
a
v
e
 
b
e
e
n
 
m
a
d
e
 
i
n
'
t
h
e
 
s
o
l
u
-

t
i
o
n
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
a
n
d
 
v
e
r
i
f
y
 
t
h
a
t
 
t
h
e

s
o
l
u
t
i
o
n
 
d
o
e
s
 
i
n
 
f
a
c
t
 
s
o
l
v
e
 
t
h
e
 
p
r
o
b
l
e
m

a
s
 
g
i
v
e
n
,
 
c
h
e
c
k
 
s
o
l
u
t
i
o
n

d
e
t
a
i
l
s
 
f
o
r
 
c
o
m
-
.

p
l
e
t
e
n
e
s
s
.

T
h
e
 
r
e
f
i
n
i
n
g
 
o
r
 
d
e
t
a
i
l
i
n
g
 
s
t
e
p
 
i
s

w
i
d
e
l
y

a
c
c
e
p
t
e
d
 
a
l
t
h
o
u
g
h
 
i
t
 
i
s
 
o
n
l
y
 
g
e
n
e
r
a
l
l
y

d
e
 
c
r
i
b
e
d
 
f
o
r
 
t
h
i
s
 
s
t
r
a
t
e
g
y
,
 
r
e
f
e
r
e
n
b
e
'
i
s

a
l
 
o
 
m
a
d
e
 
i
n
d
i
r
e
c
t
l
y
 
t
o
 
"
s
u
b
s
y
s
t
e
m
s
"
 
t
o

j
e
n
s
u
r
e
l

c
r
e
 
i
b
i
l
i
t
y
 
o
f
 
t
h
e
 
s
t
r
a
t
e
g
y
.
-

M
o
r
e
 
i
n
t
u
i
t
i
v
e
`
 
a
p
p
r
o
a
c
h
e
s
 
t
e
n
d
t
o
p
i
n
i
m
i
z
e

t
h
e
 
e
V
a
-
l
u
a
t
i
o
n
 
s
t
e
p
,
 
w
i
t
h
 
t
h
e

e
m
p
h
a
s
i
S
 
o
n

c
h
e
c
k
i
n
g
 
o
v
e
r
 
t
h
e
 
w
o
r
k
 
o
r

v
e
r
i
f
y
i
n
g
 
t
h
e

s
o
l
u
t
i
o
n
 
i
n
 
a
 
g
e
n
e
r
a
l
 
w
a
y
.

B
.
 
D
e
t
a
i
l
e
d
.
 
S
t
r
a
t
e
g
y

1
,
 
D
e
v
e
l
o
p
 
a
'
w
o
r
k
i
n
g
 
d
e
f
i
n
i
t
i
o
n
 
o
Y
"
o
r
i
e
n
t
a
-

t
i
o
n
 
t
o
 
t
h
e
 
p
r
o
b
l
e
m
 
a
r
e
a
 
o
r
 
e
n
v
i
r
o
n
m
e
n
t

w
h
i
c
h
 
y
o
u
 
h
a
v
e
 
b
e
e
n
 
a
s
k
e
d
 
t
o
 
d
e
s
i
g
n
R
e
f
e
r

t
o
.
t
h
e
.
p
e
o
p
l
e
 
w
h
o
 
w
i
l
l
 
b
u
i
l
d
 
a
n
d
 
u
s
e
"
t
h
e

e
n
v
i
r
o
n
m
e
n
t
 
a
n
d
 
d
e
t
e
r
m
i
n
e
 
t
h
e
i
r
 
n
e
e
d
s
 
a
n
d

p
r
o
b
l
e
m
s
 
a
n
d
 
-
t
h
e
l
i
m
i
t
s
.
 
t
h
e
y
 
p
l
a
c
e
 
o
n
 
t
h
e

s
o
l
u
t
i
o
n
.
 
T
h
i
s
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
a
 
s
e
t
 
o
f

c
o
n
d
i
t
i
o
n
s
 
w
h
i
c
h
 
a
n
y
s
o
l
u
t
i
o
n
-
m
u
s
t
 
s
a
t
i
s
f
y
.

T
h
i
s
 
n
e
e
d
 
n
o
t
 
b
e
t
o
o
.
a
e
t
a
i
l
e
d
i
 
b
u
t
 
s
h
o
u
l
d

c
o
v
e
r
 
a
l
l
 
i
m
p
o
r
t
a
n
t
 
a
r
e
a
s
.

A
 
h
i
g
h
l
y
 
t
y
p
i
c
a
l
 
s
t
r
a
t
e
g
y
 
i
n
 
t
e
r
m
s

o
f
 
n
u
m
b
e
r

a
n
d
 
t
y
p
e
 
o
f
 
s
t
e
p
s
 
a
n
d
 
g
e
n
e
r
a
l
i
t
y
 
o
f

d
e
f
i
n
i
-

t
i
o
n
,
 
-
f
o
l
l
o
w
i
n
g
 
m
o
s
t
 
o
f
 
t
h
e
 
m
o
r
e

p
O
P
u
l
a
r

s
t
e
p
s
 
a
n
d
 
a
s
s
u
m
p
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
N
a
t
i
o
n
a
l
-
6
-

S
t
r
v
e
y

R
e
f
l
e
c
t
s
 
t
h
e
 
:
s
u
r
v
e
y
 
s
t
e
p
s
 
f
O
r
 
"
d
e
t
e
r
m
i
n
i
n
g

u
s
e
r
 
n
e
e
d
s
,
 
o
b
j
e
c
t
i
i
i
e
s
,
 
a
n
d
p
e
r
f
o
r
m
a
n
c
e

r
e
g
u
i
r
e
m
e
n
t
s
"
;
'
a
s
 
w
e
l
l
 
a
s
 
p
r
e
s
e
n
t
i
n
g
 
a
 
c
o
r
n
:
-

P
r
o
m
i
s
e
 
o
n
 
t
h
e
 
"
d
e
t
a
i
l
e
d
 
d
e
f
i
n
i
t
i
o
n
"
;
a
s
s
u
m
p
-

t
i
o
n
,
 
i
n
 
g
e
n
e
r
a
l
 
r
e
f
l
e
c
t
s
 
a
 
t
y
p
i
c
a
l

f
o
c
u
s
 
o
n

t
h
e
 
"
u
s
e
r
"
.

.
L

SI 0



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T
 
c
o
n
t
i
n
u
e
d

S
T
R
A
T
E
G
Y
 
S
T
E
P

D
E
S
C
R
I
P
T
I
O
N

.

2
.
 
D
e
t
e
r
m
i
n
i
n
g
 
S
o
l
U
t
i
o
n
C
o
n
s
t
r
a
i
n
t
s
 
.

R
e
d
e
f
i
n
e
 
t
h
e
 
p
r
o
b
l
e
m
 
i
n
 
o
p
e
r
a
t
i
o
n
a
l
 
t
e
r
m
s

b
y
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
i
m
p
a
c
t
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
-

m
e
n
t
s
 
o
n
 
v
a
r
i
a
b
l
e
s
 
i
n
 
t
h
e
 
p
h
y
s
i
c
a
l
 
e
n
v
i
r
o
n
-

m
e
r
i
t
 
a
n
d
 
b
y
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
l
i
m
i
t
a
t
i
o
n
s

r
e
l
a
t
e
d
 
t
o
 
s
o
l
u
t
i
o
n
 
r
e
s
o
u
r
c
e
s
 
a
n
d
 
e
x
t
e
r
-

n
a
l
 
c
o
n
s
t
r
a
i
n
t
s
.
 
T
h
i
s
 
s
h
o
u
l
d
 
d
e
f
i
n
e
 
t
h
e

p
r
o
b
l
e
m
 
s
p
a
c
e
 
o
r
 
a
r
e
a
 
o
f
 
d
e
c
i
s
i
o
n
 
i
n

d
e
v
e
l
o
p
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n
.
 
-
.

3
.
 
G
a
t
h
e
r
i
n
g
 
D
a
t
a

.

.
.

S
p
e
c
i
f
i
c
 
d
a
t
a
 
o
r
,
 
i
n
f
o
r
m
a
t
i
o
n
 
r
e
l
a
t
e
d
 
t
o

t
h
e
 
p
r
o
b
l
e
m
 
s
h
o
u
l
d
-
b
e
 
g
a
t
h
e
r
e
d

b
'
a
s
e
d
 
o
n

q
u
e
s
t
i
o
n
s
 
a
r
i
s
i
n
g
 
f
r
o
m
 
t
h
e
 
p
r
o
5
l
e
m
 
d
e
f
i
n
i
-

t
i
o
n
.
 
T
h
i
s
 
s
h
o
u
l
d
 
i
n
c
l
u
d
e
 
o
n
l
y
 
r
e
l
e
v
a
n
t

i
n
f
o
r
m
a
t
i
o
n
 
w
h
i
c
h
 
i
s
-
 
a
c
t
u
a
l
l
y
 
n
e
e
d
e
d
 
a
n
d

t
h
e
 
s
e
a
r
c
h
 
a
r
e
a
 
o
r
 
l
i
m
i
t
s
.
g
h
o
u
l
d

b
e
 
d
e
t
e
r
-

m
i
n
e
d
 
b
e
f
o
r
e
 
a
c
t
u
a
l
l
y
 
g
a
t
h
e
r
i
n
g
 
t
h
e
 
d
a
t
a
.

4
.
 
O
r
g
a
n
i
z
i
n
g
 
D
a
t
a

T
h
e
'
 
d
a
t
a
 
w
h
i
c
h
 
h
a
s
 
b
e
e
n
 
g
a
t
h
e
r
e
d
 
s
h
o
u
l
d

b
e
 
o
r
g
a
n
i
z
e
d
 
f
o
r
 
u
s
e
 
i
n
 
t
h
e
 
p
r
o
b
l
e
m
-

s
o
l
v
i
n
g
 
p
r
o
t
e
s
S
-
s
p
e
c
i
f
y
i
n
g
 
g
r
o
u
p
i
n
g
s

o
f
 
d
a
t
a
 
i
t
e
m
s
,
 
i
d
e
n
t
i
f
y
i
n
g
 
r
e
l
a
t
i
o
n
-

s
h
i
p
s
,
 
a
n
d
.
d
i
s
p
l
a
y
i
n
g
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
.

f
o
r
.
c
o
n
V
e
n
i
e
n
t
'
r
e
v
i
e
w
,
 
u
n
d
e
r
s
t
a
n
d
i
n
g
,

a
n
d
 
a
p
p
l
i
c
a
t
i
o
n

'
1,

-
.

5
.
 
D
e
v
e
l
o
p
i
n
g
 
C
o
n
c
e
p
t
u
a
l

S
o
l
l
i
t
i
o
n
s

.

T
h
e
 
-
d
r
e
a
-
e
-
w
.
Q
r
k
 
i
n
 
s
o
l
u
t
i
o
n
 
d
e
v
e
l
o
p
m
e
n
t

s
h
o
u
l
d
 
b
e
 
i
d
e
n
t
i
f
i
e
-
d
-
i
v
-
a
-
f
i
r
O
l
p
a
s
s

w
h
i
c
h
 
p
r
o
v
i
d
e
s
 
a
 
g
e
n
e
r
a
l
 
p
i
c
t
u
r
e
 
O
-
f
-
-
-
t
h
e
-
-
-
-
-
-
-
-
-
p
r
o
a
c
h
,

.
s
o
l
u
t
i
o
n
.
,
 
A
n
 
o
v
e
r
a
l
l
 
v
i
e
w
 
O
f
 
t
h
e
 
s
o
l
u
t
i
o
n

1
-
"

\
t
h
e
 
l
i
s
t
 
o
f
 
m
a
j
o
r
 
d
e
f
i
n
i
t
i
o
n
 
s
t
e
p
s

C
o
m
p
l
e
t
e
g

m
a
s
 
p
r
o
v
i
d
e
d
 
i
n
,
t
h
e
 
s
u
r
v
e
y
,

r
e
p
h
r
a
s
i
n
g
 
"
d
e
-
 
I
"

t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
p
e
r
f
o
r
m
a
n
d
e
 
r
e
q
u
i
r
e
M
e
n
t
s
"
 
a
n
d

i
n
c
l
U
d
i
n
g

"
s
o
l
u
t
i
o
n

r
e
s
o
u
r
c
e
s
"
,
a
n
d
.
"
e
x
t
6
r
n
a
l

c
o
n
s
t
r
a
i
n
t
s
"
 
a
l
s
o
,
p
r
o
v
i
d
e
s
.
a
.
v
a
r
i
a
t
i
o
n
 
o
n
 
.
t
h
e

l
 
d

"
 
a
s
s
u
m
p
t
i
o
n
.

i
t
i
b

t
i
o
n
a

e
n

n
f
i

"
o
p
e
r
a
-
.
,
,
 
4

-
c
7

:
.

_
.

>
,

.
_

P

M
a
i
n
t
a
i
n
s
 
'
t
h
e
 
s
e
q
u
e
n
c
e
'
o
f
.
o
p
e
r
a
t
i
o
n
s
 
a
s

i
d
e
n
t
i
f
i
e
d
_
 
f
r
o
m
 
t
h
e
 
s
u
r
v
e
y
,
 
i
n
c
l
u
d
e
s
 
t
h
e

s
t
e
p
 
o
f
 
"
p
l
a
n
n
i
n
g
 
d
a
t
a
 
g
a
t
l
i
e
r
i
n
g
"
 
a
n
d
'
 
t
h
e

a
s
s
u
m
p
t
i
o
n
 
o
n
 
"
r
e
l
e
v
a
n
t
 
i
n
f
o
r
m
a
t
i
o
n
 
"
.
.

.

.

.

.

.
.

.

-
-

.

R
e
p
r
e
s
e
n
t
g
 
t
h
e
 
s
t
e
p
s
 
f
o
r

"
o
r
g
a
n
i
z
i
n
g
 
i
n
f
o
r
m
a
7

t
i
o
n
"
 
a
n
d
 
"
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
r
e
l
a
t
i
o
n
g
h
i
p
s
 
b
e
=
:
- .4

t
w
e
e
n
 
r
e
q
u
i
r
e
m
e
n
t
s
"
,
 
.
t
h
e
 
"
d
e
v
e
l
o
p
i
n
g
 
h
o
d
e
l
s

s
t
e
p
 
w
a
s
 
o
m
i
t
t
e
d
 
d
u
e
,
t
o
 
t
i
m
e
 
c
o
n
s
t
r
a
i
n
t
s

a
i
d

p
o
s
s
i
b
l
e
 
c
o
n
f
u
s
i
o
n
.

.
,

.

'
.

.

A
n
o
t
h
e
r
 
v
a
r
i
a
t
i
o
n
 
o
n
 
t
h
e
 
"
c
o
n
c
e
p
t
u
a
l
 
s
o
l
u
t
i
o
n
"

s
t
e
p
,
 
d
e
s
c
r
i
b
e
d
a
s
 
a
 
t
e
n
t
a
t
i
v
e

s
o
l
u
t
i
o
n
 
a
p
-

s
o
m
e
w
h
a
t
 
m
o
r
e
 
r
i
g
o
r
o
u
s
 
t
h
a
n
 
t
h
e

U
,

"
s
k
e
t
C
h
i
T
h
a
n
c
i
t
.
-

-
,

.

1
-
-
,



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T
 
c
o
n
t
i
n
u
e
d
-

4

S
T
R
A
T
E
G
Y
 
.
S
T
E
P

s
h
o
U
l
d
 
b
e
 
d
e
t
e
r
m
i
n
e
d
 
.
i
t
t
e
r
m
s
o
f
.
a
S
s
u
m
p
-
'

t
i
o
r
i
s
.
 
a
n
d
 
c
o
n
c
e
p
t
s
 
r
e
l
a
t
e
d
 
t
o
 
m
a
j
o
r
 
p
h
y
s
i
7
,
.

c
a
l
 
e
l
e
m
e
n
t
s
 
o
r
 
c
o
m
p
o
n
e
n
t
s
 
a
n
d
,
 
t
h
e
i
t
-
c
o
h
-

f
i
g
u
r
a
t
i
O
n
-
o
r
 
a
r
r
a
n
g
e
m
e
n
t
.
 
T
h
i
s
 
n
e
e
d
 
h
o
t
,

b
e
 
t
o
o
 
s
p
e
c
i
f
i
c
 
a
b
u
t
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
t
h
e

b
a
s
i
S
 
f
o
r
,
 
f
u
r
t
h
e
r
 
d
e
v
e
r
o
p
m
e
n
t
.

6
.
 
D
e
V
e
l
o
p
i
n
4
S
u
b
s
y
s
t
d
i
l
l

S
C
A
u
t
i
o
n
s

.

T
h
e
 
d
e
v
e
l
o
p
m
e
n
t
-
w
o
r
k
 
o
n
 
t
h
e
 
s
o
l
u
t
i
o
n

s
h
o
u
l
d
 
b
e
 
s
i
m
p
l
i
f
i
e
d
 
b
y
 
s
u
b
a
i
v
i
d
i
n
g
 
t
h
e
 
%
.

s
o
l
u
t
i
o
n
 
a
s
'
a
 
w
h
O
l
e
:
i
n
t
o
I
s
u
p
s
y
s
t
e
m
s
 
o
r

s
p
e
c
i
f
i
c
 
c
o
m
p
O
n
e
n
t
s
'
-
o
r
 
g
r
o
u
p
s
 
o
f
 
c
o
m
-

p
o
n
e
n
t
s
:
 
w
h
i
c
h
 
c
a
n
 
b
e
 
m
o
r
e
 
e
a
s
i
l
y
 
h
a
n
-

d
l
e
d
.
 
S
u
b
s
y
s
t
e
m
 
S
o
l
u
t
i
o
n
s
 
s
h
o
u
l
d
 
w
o
r
k
.

o
u
t
 
t
h
e
 
d
e
t
a
i
l
s
 
o
f
 
m
e
e
t
i
n
g
 
p
r
o
b
l
e
m

r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
 
t
h
e
 
p
h
y
s
i
c
a
l
_
s
o
l
u
t
i
o
n
.

7
.
 
D
e
v
e
l
o
p
i
n
g
.
b
y
e
r
a
l
l
.
 
S
o
l
u
t
i
o
n

R
e
a
s
s
e
m
b
l
e
 
t
h
e
'
s
u
b
s
y
s
t
e
m
-
s
O
l
u
t
i
o
n
S
_

i
n
t
o
 
a
n
s
o
v
e
r
a
l
l
'
s
o
l
u
t
i
o
h
 
b
a
s
e
d
.
 
o
n
 
i
n
t
e
r
t

a
c
t
i
o
n
s
 
a
n
d
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
e
t
w
e
e
n
 
S
u
b
-

s
y
s
t
e
m
s
,
 
r
e
s
o
l
v
i
n
g
 
c
o
n
f
l
i
c
t
s
'
,
 
a
n
d
 
c
o
m
-

g
i
n
i
n
g
 
t
h
e
 
p
a
r
t
s
 
i
n
t
o
 
a
 
c
o
h
e
r
a
n
t
 
w
h
o
l
e
.

S
o
m
e
 
d
e
t
a
i
l
s
 
m
a
y
 
r
e
m
a
i
n
 
t
o
 
b
e
 
d
e
v
e
l
o
p
e
d
\

b
u
t
 
t
h
e
 
s
o
l
u
t
i
o
n
 
s
h
o
u
l
d
 
b
e
 
c
o
n
s
i
d
e
r
e
d

a
s
 
a
 
w
h
o
l
e
 
-
.
i
n
 
S
u
b
s
e
q
u
e
n
t
 
t
r
e
a
t
m
e
n
t
s
.

8
.
 
D
e
t
a
i
l
i
n
g
 
O
v
e
r
a
p
.
S
o
l
u
t
i
o
n

c
o
m
P
l
e
t
e
 
t
h
e
 
s
o
l
u
t
i
o
n
-
b
y
-
M
a
k
i
n
g
 
a
d
d
i
'
-

t
i
o
n
a
l
 
r
e
f
i
n
e
m
e
n
t
s
 
t
o
 
i
n
s
u
r
e
 
t
h
a
t
 
t
h
e

s
o
l
u
t
i
o
n
 
i
s
 
w
o
r
k
i
n
g
 
t
o
g
e
t
h
e
r
 
a
s
 
a
 
w
h
o
l
e

D
E
S
C
R
I
P
T
I
O
N 41

.

C
o
n
t
i
n
d
e
s
 
t
h
e
 
s
e
q
e
h
c
e
 
'
i
d
e
n
t
i
f
i
e
d
 
f
r
o
m
 
t
h
e

S
u
r
v
e
y
s
"
 
r
e
i
n
f
o
r
c
e
s
 
t
h
e
 
e
s
s
e
n
t
i
a
l
l
y
 
m
e
c
h
a
n
i
-

c
a
l
 
s
U
b
s
y
s
-
J
i
n
 
b
r
e
a
k
d
o
w
n
 
a
s
 
g
i
v
e
n
 
i
n
 
t
h
e
:

a
s
s
u
m
p
.
t
i
o
n
s
.

C
o
m
b
i
n
e
s
 
t
h
e
 
"
g
e
n
e
r
a
t
i
o
n
"
 
a
n
d
 
"
d
e
v
e
l
o
p
m
e
n
t

s
t
e
p
s
 
f
o
r
 
t
h
e
.
"
f
o
r
m
a
l

s
o
l
u
t
i
o
n
'
'
,
 
i
m
p
l
i
e
s
 
t
h
e

"
r
e
l
a
t
i
o
n
-
o
a
f
.
 
s
o
l
u
t
i
O
n
 
e
l
e
M
e
n
t
s
"
.

C
o
m
b
i
n
e
s
 
s
o
l
u
t
i
o
n
 
"
d
e
t
a
i
l
i
n
g
"
 
a
n
d
 
"
m
o
d
i
f
i
c
a
-

t
i
o
n
n
t
.
t
h
e
 
p
o
p
u
l
a
r
 
"
s
o
l
u
t
i
o
n
.
a
l
t
e
r
n
a
t
i
v
e
s
"
 
2

'
a
s
s
u
m
p
t
i
o
i
C
i
s
'
u
§
e
d
 
i
n
 
t
i
l
e
 
f
o
l
l
o
w
i
n
g
 
s
t
r
a
t
e
g
y
.

. C
. '

f
.



a

T
E
S
T
.
 
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T
 
_
c
o
n
t
i
n
e
d

S
T
R
A
T
E
G
Y
 
S
T
E
P

D
E
S
C
R
I
P
T
I
O
N

a
n
d
 
t
h
a
t
 
a
l
l
 
d
e
t
a
i
l
s
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

a
r
e
 
a
c
c
o
u
n
t
e
d
 
f
o
r
.
,
 
S
o
m
e
 
m
o
d
i
f
i
c
a
t
i
o
n
s
 
m
a
y

b
e
 
m
a
d
e
 
.
w
i
t
h
i
n
 
t
h
e
 
-
s
u
b
s
y
s
t
e
m
s
 
a
n
d
-
a
d
d
i
r
-
4
.

:
t
i
o
n
a
l
 
e
l
e
m
e
n
t
s
 
m
a
y
b
e
 
a
d
d
e
d
 
a
s
 
r
e
q
U
i
t
e
d
.

9
.
 
E
v
a
l
u
a
t
i
r
i
g
 
S
o
l
u
t
i
o
n

E
v
a
l
u
a
t
e
 
t
h
e
 
s
o
l
u
t
i
o
n
 
w
h
i
c
h
 
h
a
s
 
b
e
q
n
 
d
e
-

v
e
l
o
p
e
d
 
t
o
-
i
n
s
u
r
e
 
t
h
a
t
 
i
t
 
m
e
e
t
s
 
t
h
e
 
p
r
o
b
-

l
e
m
'
r
e
q
u
i
r
e
r
w
i
t
s
,
 
s
p
e
c
i
f
i
c
 
m
e
a
s
u
r
e
s

s
h
o
u
l
d
 
b
e
 
e
s
t
a
b
l
i
s
h
e
d
 
a
n
d
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n

S
h
o
u
l
d
'
 
b
e
 
'
s
y
s
t
e
m
a
t
i
c
 
t
p
 
i
n
s
u
r
e
 
t
h
a
t
 
a
l
l

a
s
p
e
c
t
s
 
o
f
 
t
h
e
'
p
r
o
b
l
e
m
_
a
n
d
s
o
l
u
t
i
o
n
h
a
v
e

b
e
e
n
 
c
o
n
s
i
d
e
r
e
d
.

1
0
.
 
R
e
v
i
s
i
n
g
 
S
o
l
u
t
i
o
n

9
 
R
e
v
i
e
w
 
t
h
e
 
s
o
l
u
t
i
o
n
 
a
n
d
 
m
a
k
e
 
a
n
Y
'
a
d
d
i
-

C
D

t
i
o
n
a
l
 
r
e
f
i
n
e
m
e
n
t
s
 
s
u
g
g
e
s
t
e
d
 
b
y
 
t
h
e
.

C
!
.
1

e
v
a
l
u
a
t
i
o
n
.
 
C
h
e
c
k
 
o
v
e
r
 
t
h
e
 
s
o
l
u
t
i
o
 
-
f
o
r

c
o
m
p
l
e
t
e
h
e
s
s
-
a
r
i
d
 
t
a
k
e
 
a
 
f
i
n
a
l
 
l
o
o
k
 
a
t

a
l
l
 
a
s
p
e
c
t
s
 
t
o
 
i
n
s
u
r
e
 
t
h
a
t
 
t
h
e
 
s
o
l
u
t
i
o
n

i
 
p
r
e
s
e
n
t
e
d
 
a
s
 
y
o
u
 
h
a
v
e
 
p
l
a
n
n
e
d
.

C
o
m
b
i
n
e
s

p
l
a
n
n
i
n
g
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
m
e
t
h
o
d
'
'
,

a
n
d
 
"
e
v
a
l
u
a
t
i
n
g
,
 
t
h
e
 
s
o
l
u
t
i
o
n
"
,
 
a
 
s
e
g
u
e
n
d
e

i
d
e
n
t
i
t
i
e
d
 
i
n
.
 
t
h
e
 
s
u
r
v
e
y
,
 
a
l
s
o
 
i
n
c
l
u
d
e
s

a
 
v
e
r
s
i
o
n
 
o
f
 
"
e
v
a
l
u
a
t
i
o
n
 
b
a
s
e
d
 
o
h
 
r
e
q
u
i
r
e
-

m
e
n
t
s
"
.

4

A
'
 
g
e
n
e
r
a
l
 
v
e
r
s
i
o
n
-
o
f
 
"
r
e
f
i
n
i
n
g
 
-
t
h
e
 
s
o
l
u
t
i
o
n
"
-
.

a
n
d
 
i
n
c
l
u
d
e
s
-
 
r
e
f
e
r
e
n
c
e
 
t
o
'
"
C
h
e
c
k
i
n
g
"
 
b
u
t
'
a
s

a
 
f
i
n
a
l
 
b
a
c
k
u
p
 
t
o
 
t
h
e
 
e
-
e
v
a
l
u
a
t
i
d
n
 
o
p
e
r
a
t
i
o
n
.

C
.
 
S
y
s
t
e
m
a
t
i
c
 
S
t
r
a
t
e
g
y

L

I
d
e
n
t
i
f
y
i
n
g
 
D
e
s
i
g
n
 
T
a
s
k

P
r
o
y
i
d
e
 
a
 
g
e
n
e
r
a
l
 
o
r
i
e
n
t
a
t
i
o
n
 
t
o
 
t
h
e
 
p
r
O
-

V
I
e
m
.
b
l
i
'
d
e
v
e
l
b
p
i
n
g
 
a
 
s
i
m
p
l
e
 
s
t
a
t
e
m
e
n
t

d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
 
a
r
e
a
 
o
r
 
e
n
v
i
r
o
n
-

m
e
n
t
a
l
 
s
y
s
t
e
m
 
w
h
i
c
h
 
y
o
u
 
h
a
v
e
 
b
e
e
n
 
a
s
k
e
d

t
o
 
d
e
s
i
g
n
.
.
 
Q
u
a
l
i
f
y
-
t
h
i
s
 
s
t
a
t
e
m
e
n
t

A
n
 
a
t
t
e
m
p
t
 
b
y
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r
:
t
o
 
d
e
v
e
l
d
p
 
a

.

h
i
g
h
l
y
 
u
s
e
f
u
l
 
s
t
r
a
t
e
g
y
 
b
a
s
e
d
 
o
n
 
t
h
e
 
m
o
s
t
 
e
'
f
-

f
e
c
t
i
v
d
 
a
n
d
 
s
y
s
t
e
m
a
t
i
c
 
e
l
e
m
e
n
t
s
 
i
d
e
n
t
i
f
i
e
d

i
n
 
t
h
e
.
s
u
r
v
e
y
 
a
r
i
d
 
t
h
e
 
m
o
s
t
 
c
u
r
r
e
n
t
 
d
e
s
i
g
n

l
i
t
e
r
a
t
u
r
e
.

A
 
s
t
e
p
 
r
i
t
t
 
i
n
c
l
u
d
e
d
 
o
n
 
t
h
e
 
q
u
e
s
t
i
o
n
e
,
 
b
u
t

i
n
c
l
u
d
e
d
 
i
n
 
a
n
 
a
t
t
e
m
p
t
 
t
o
 
m
o
r
e
'
e
f
f
e
c
t
i
v
e
l
y

i
n
i
t
i
a
t
e
 
p
r
o
b
l
e
m
7
s
o
l
v
i
n
g
 
w
i
t
h
.
a
n
 
o
v
e
r
v
i
e
w

t
a
k
e
n
 
b
e
f
b
i
e
 
d
e
t
a
i
l
e
d
 
w
o
r
k
T
b
e
g
i
n
s
.



1-

I

T
E
S
T
 
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T
 
c
o
n
t
i
n
u
e
d

S
T
R
A
T
E
G
Y
 
S
T
E
P

D
E
S
C
R
I
P
T
I
O
N

b
y
 
i
d
e
n
t
i
f
y
i
n
g
 
t
h
e
 
p
u
r
p
o
s
e
 
w
h
i
c
h
 
y
o
u
 
a
s

a
 
d
e
s
i
g
n
e
r
 
h
a
v
e
 
i
n
 
s
o
l
v
i
n
g
 
t
h
i
s

p
r
o
b
l
e
m
.

D
e
t
e
r
m
n
g
 
-
O
p
e
r
a
t
i
o
n
a
l
 
D
e
f
i
n
i
t
i
o
n

M
a
k
e
 
t
h
e
 
p
r
o
b
l
e
m
 
m
o
r
e
 
e
x
p
l
i
c
i
t
 
b
y
-
d
e
v
e
l
-

o
p
i
n
g
 
a
 
s
t
a
t
e
m
e
n
t
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 
t
h
e

p
u
r
p
o
s
e
 
o
r
 
f
u
n
c
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
e
n
-

v
i
r
o
n
m
e
n
t
a
l
 
s
y
s
t
e
m
.
 
T
h
i
s
s
t
a
t
e
m
e
n
t
 
s
h
o
u
l
d

i
n
d
i
c
a
t
e
 
w
h
a
t
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
 
.
m
u
s
t
 
d
o
 
i
n

o
r
d
e
r
 
t
o
 
m
e
e
t
 
t
h
e
 
u
s
e
r
 
n
e
e
d
s
 
a
n
d
 
o
b
j
e
c
-

t
i
v
e
s
,
 
a
n
d
 
s
h
o
u
l
d
 
i
n
d
i
c
a
t
e
 
_
t
h
e
/
 
s
c
a
l
e
 
a
n
d

e
m
p
h
a
s
i
s
.
 
o
f
 
c
o
n
s
i
d
e
r
a
t
i
o
l
s
 
i
n
 
t
h
e
 
d
e
s
i
g
n

p
r
o
c
e
s
s
.

3
-
D
e
t
e
r
m
i
n
i
n
g
,
 
M
i
n
i
m
u
m
 
L
i
m
i
t
a
t
i
o
n
s

S
p
e
c
i
f
y
 
t
h
e
 
f
r
a
m
e
w
o
r
k
 
f
o
r
 
d
e
v
e
l
o
p
i
n
g
 
a

s
o
l
u
t
i
o
n
 
s
y
s
t
e
f
f
i
 
w
h
i
c
h
 
w
i
l
l
 
a
c
c
o
m
p
l
i
s
h
 
t
h
i
s

f
u
n
C
t
i
o
n
 
b
y
.
d
6
4
e
r
m
i
n
i
n
g
.
a
 
s
p
t
 
o
f

t
i
o
n
s
 
o
r
 
c
o
n
d
i
t
i
o
n
s
 
w
h
i
c
h
 
r
l
i
m
i
t
 
t
 
H
e

T
h
 
s
e
 
r
d
a
y
 
i
n
g
:
l
u
d
e
 
a
s
p
e
c
t
s
 
o
f
 
u
s
e
r

r
e
q
u
i
r
e
m
e
 
t
s
,
 
a
v
a
i
l
a
b
l
e
 
r
e
s
o
u
r
c
e
s
,
 
o
r

"
-

e
x
t
e
r
n
a
l

o
n
s
t
r
a
i
n
t
s
,
 
b
u
t
 
o
n
l
y
 
t
h
o
s
e

l
i
m
i
t
a
t
i
o
 
s
 
w
h
i
c
h
 
a
r
e
 
a
b
s
o
l
u
t
e
l
y
 
e
s
s
e
-
h
-
.

l
d
 
b
e
 
i
n
c
l
u
d
e
d
.
 
T
h
e
.
 
n
u
m
b
e
r
 
o
f

l
i
M
i
t
a
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
t
o
'
a
 
m
i
n
i

m
u
m
-
 
i
n
 
o
r
d
e
r
 
t
o
p
e
r
m
i
t
 
a
n
 
i
n
i
t
i
a
l
.
 
b
r
o
a
d

c
o
n
s
i
d
e
*
.
a
t
i
o
n
'
o
s
o
l
u
t
i
d
n
-
a
l
t
e
r
n
a
t
i
v
e
s
.
.

4
.
 
D
e
v
e
I
o
p
i
n
g
"
S
A
l
u
t
i
o
n
 
T
a
r
g
e
t
s
-
 
.

t
a
r
t
 
t
h
e
'
s
o
l
u
t
i
o
n
 
d
e
v
e
l
o
p
M
e
n
t
:
b
y
'
a
t
t
e
m
p
-
7
1

t
i
n
g
.
 
t
o
 
i
d
e
n
t
i
f
y
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
 
b
e
s
t

p
o
s
s
i
b
l
e
 
a
p
p
r
o
a
c
h
 
t
o
 
s
o
l
u
t
i
o
n
 
o
f
 
t
h
'
4
'
.

.
.
p
r
o
b
l
e
m
i
 
w
i
t
h
i
n
.
 
t
h
e
 
g
i
v
e
n
 
f
u
n
c
t
i
o
n
 
-
a
n
d
,

m
i
n
i
m
u
m
 
l
i
m
i
t
a
t
i
o
n
s
.
 
A
 
n
u
m
b
e
r
 
o
f
 
a
l
t
e
r
-
.

n
a
t
i
v
e
 
s
o
l
u
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
p
r
o
v
i
d
e
d
 
i
n

A
.
7

A
 
f
u
I
t
h
e
r
,
 
r
e
f
i
n
e
m
e
n
t
 
o
f
 
t
h
e
i
n
i
t
i
a
t
i
o
n
`
4
p
r
o
c
e
s
s

f
o
c
u
s
i
n
g
 
o
n
 
a
s
p
e
c
i
f
i
c
 
s
y
s
t
e
m
 
a
n
d
 
i
t
s

"
 
f
u
n
c
t
i
o
n
 
"
,
-
.
 
p
a
r
t
i
c
u
l
a
r
l
y
 
c
o
n
s
i
d
e
r
i
n
g
-
t
h
e

s
y
s
t
e
m
-
s
c
a
l
e
,
 
a
n
d
 
a
g
a
i
n
 
u
s
i
n
g
 
a
n
'
 
o
v
e
r
v
i
e
w

c
o
n
c
e
p
t
 
b
e
f
o
r
e
.
 
s
p
b
c
i
f
i
c
 
d
e
t
a
i
l
s
.

f
-
L
.
,

T
h
i
s
 
a
p
p
l
i
e
s
 
t
h
e
 
"
o
p
e
r
a
t
i
o
n
a
l
'
 
d
e
f
i
n
i
t
i
o
n
"

d
i
r
e
c
t
l
y
'
t
o
 
t
h
e
 
f
u
r
t
h
e
r
-
"
d
e
v
e
l
o
p
m
e
n
t
4
a
n
d

m
a
k
e
s
-
 
l
i
t
e
r
a
l
 
.
u
s
e
 
o
f
 
t
h
e
 
"
m
i
n
i
m
u
m
-
/
 
:
i
t
a
=

t
i
o
n
s
"
 
.
a
s
s
u
m
p
t
i
o
n
,
 
i
t
 
a
l
s
o
 
c
o
v
e
r
s
 
m
o
s
t
 
o
f

t
h
e
 
c
a
t
e
g
o
r
i
e
s
 
l
i
s
t
e
d
 
i
n
 
d
e
f
i
n
i
t
i
o
n
 
s
t
e
p
s

o
n
 
t
h
e
 
s
u
r
v
e
y

p
a
r
t
i
c
u
l
a
r
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
h
e

"
c
o
n
c
e
p
t
i
l
a
I

s
o
l
u
t
i
o
n
"
 
r
e
l
a
t
i
v
e
l
y
 
m
a
r

i
n
 
t
h
e
 
P
r
o
c
e
s
s
,
'

b
a
s
e
d
 
o
n
 
t
h
e
 
i
d
e
a
l
 
s
o
l
u
t
i
 
n
"
 
a
s
s
u
m
p
t
i
o
n
,

a
g
a
i
n
 
a
p
p
l
i
e
t
 
f
u
n
C
t
i
o
n
 
a
n
d
 
l
i
m
i
t
a
t
i
o
n
s

d
i
r
e
d
t
l
a
n
d
 
b
e
g
I
n
s
=
u
s
i
n
g
 
"
'
a
l
t
e
r
n
a
t
i
v
e

-
s
o
l
u
t
i
o
n
s
"
.
.

t
o

Q
.



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T
 
c
o
n
t
i
n
u
e
d

S
T
R
A
T
E
G
Y
 
S
T
E
P

g
e
n
e
r
a
l
 
t
e
r
m
s
,
i
n
d
i
c
a
t
i
n
g
 
k
e
y
 
c
o
n
c
e
p
t
s
,

a
s
s
u
m
p
t
i
o
n
s
,
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
.
 
A
n

.

e
f
f
o
r
t
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
t
o
-
i
d
e
n
t
i
f
y
 
t
h
e

m
o
s
t
 
i
d
e
a
l
 
a
p
p
r
o
a
c
h
 
t
o
 
u
s
e
 
a
s
 
a
 
g
o
a
l

o
r
 
t
a
r
g
e
t
 
i
n
 
t
h
e
 
m
o
r
e
 
d
e
t
a
i
l
e
d
 
s
o
l
u
t
i
o
n

d
e
V
e
l
o
p
M
e
n
t
 
w
h
i
c
h
 
f
o
l
l
o
w
s
.
.

5
.
 
S
c
r
e
e
n
i
n
g
 
S
o
l
u
t
i
o
n
 
T
a
r
g
e
t
s

R
e
v
i
e
w
 
t
h
e
 
s
e
t
 
o
f
 
s
o
l
u
t
i
o
n
 
t
a
r
g
e
t
s
 
w
h
i
c
h

W
e
r
e
 
d
e
v
e
l
o
p
e
d
,
 
i
n
 
o
r
d
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
o
n
e
 
o
r
 
t
w
o
 
s
o
l
u
t
i
o
n
s
 
w
h
i
c
h
 
s
h
o
u
l
d
 
b
e

u
s
e
d
 
a
s
 
a
 
g
u
i
d
e
 
i
n
 
f
u
r
t
h
e
r
 
d
e
v
e
l
o
p
m
e
n
t
.

S
o
l
u
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
e
x
a
m
i
n
e
d
 
t
o
 
d
e
t
e
r
-

m
i
n
e
 
t
h
e
i
r
 
f
e
a
s
i
b
i
l
i
t
y
 
a
n
d
 
w
o
r
k
a
b
i
l
i
t
y

a
s
 
t
a
r
g
e
t
s
 
u
s
i
n
g
 
t
h
e
.
.
 
l
i
m
i
t
a
t
i
o
n
s
 
a
n
d

a
d
d
i
t
i
o
n
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
a
s
 
r
e
q
u
i
r
e
d
.
 
I
f

n
e
c
e
s
s
a
r
y
,
 
r
e
f
i
n
e
 
t
h
e
 
s
e
l
e
c
t
e
d

t
i
o
n
s
 
t
o
 
m
a
k
e
 
t
h
e
m
'
e
v
e
n
 
b
e
t
t
e
r
.

6
.
 
.
G
a
t
h
e
r
i
n
g
 
D
a
t
a

G
a
t
h
e
r
 
a
d
d
i
t
i
o
n
a
l
 
d
a
t
a
 
o
r
 
i
n
f
o
r
m
a
t
i
o
n
,
.

w
h
i
C
h
 
i
s
 
n
e
e
d
e
d
 
i
n
 
d
e
v
e
l
o
p
i
n
g
 
t
h
e
 
s
o
l
u
-

t
i
o
n
 
t
a
r
g
e
t
 
a
s
 
a
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
 
s
y
s
t
e
m
.

T
h
i
S
 
i
n
f
o
r
m
a
t
i
o
n
 
s
h
o
u
l
d
 
b
e
 
b
a
s
e
d
 
o
n
 
q
u
e
s
-

t
i
o
n
s
 
s
u
g
g
e
s
t
e
d
 
b
y
 
t
h
e
 
s
o
l
u
t
i
o
n
 
t
a
r
g
e
t
,

c
l
a
r
i
f
y
i
n
g
 
p
r
o
b
l
e
m
s
 
a
n
d
 
r
e
l
a
t
i
o
n
s
h
i
p
s

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
t
a
r
g
e
t
.

O
n
l
y
 
r
e
l
e
-

v
a
n
t
 
i
n
f
6
r
m
a
t
i
o
n
 
s
h
o
u
l
d
 
b
e
 
s
e
l
e
c
t
e
d

'

w
h
i
c
h
 
h
a
s
 
d
i
r
e
c
t
 
a
p
p
l
i
c
a
t
i
o
n
 
i
n
 
d
e
v
e
l
-

o
p
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n
 
t
a
r
g
e
t
.

D
E
S
C
R
I
P
T
I
O
N

q

IL
Y

S
p
e
c
i
f
i
c
a
l
l
y
 
w
r
i
t
t
e
n
 
a
s
 
a
 
s
e
p
a
r
a
t
e
 
s
t
e
p
 
t
o

e
n
c
o
u
r
a
g
e
.
 
t
h
e
 
g
e
n
e
r
a
t
i
o
n
 
o
f
 
n
u
m
e
r
o
u
s
 
t
a
r
g
e
t
s
,

a
s
 
w
e
l
l
,
 
a
s
 
r
e
i
n
f
b
r
c
e
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e

o
f
 
t
h
e

t
a
r
g
e
t
 
c
o
n
c
e
p
t
,
 
a
l
s
o
 
i
n
t
r
o
d
u
c
e
s
 
a
n
 
e
v
a
l
u
-

a
t
i
o
n
 
s
t
e
p
 
e
a
r
l
y
 
i
n
 
t
h
e
 
p
r
o
c
e
s
s
,
 
b
o
t
h

"
s
c
r
e
e
n
i
n
g
 
C
o
n
c
e
p
t
u
a
l
 
s
o
l
u
t
i
o
n
s
"
 
a
n
d
.
"
d
e
t
e
r
-

m
i
n
i
n
g
 
f
e
a
s
i
b
i
l
i
t
y
"
 
w
e
r
e
 
c
i
t
e
d
 
i
n
 
t
h
e
 
s
u
r
v
e
y
.

A
g
a
i
n
 
t
h
e
 
s
o
l
u
t
i
o
n
 
t
a
r
g
e
t
 
u
s
e
d
 
d
i
r
e
c
t
l
y
 
a
s

a
 
b
a
s
i
s
 
f
o
r
 
p
r
o
c
e
e
d
i
n
g
,
 
w
i
t
h
 
t
h
e
 
t
a
r
g
e
t

g
u
i
d
i
n
g
 
"
p
l
a
n
n
i
n
g
 
f
o
r
 
d
a
t
a
 
g
a
t
h
e
r
i
n
g
"
 
a
n
d

p
r
o
v
i
d
i
n
g
 
c
r
i
t
e
r
i
a
 
f
o
r
 
"
r
e
l
e
v
a
n
t
 
i
n
f
o
r
m
a
t
i
o
n
'
.



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T
 
c
o
n
t
i
H
u
e
d
,

S
T
R
A
T
E
G
Y
 
S
T
E
P

D
E
S
C
R
I
P
T
I
O
N

7
.
 
P
r
o
c
e
s
s
i
n
g
 
D
a
t
a

O
r
g
a
n
i
z
e

a
n
d
 
e
v
a
l
u
a
t
e
 
,
t
h
e
.

w
h
i
c
h
 
h
a
s

b
e
e
t
 
g
a
t
h
e
r
e
d
 
i
n
 
o
r
d
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e
 
a
n
d

m
a
k
e
 
e
x
p
l
i
c
i
t
 
t
h
e
 
i
m
p
l
i
c
a
t
i
o
n
s
 
o
f
 
t
h
e

d
a
t
a
 
i
n
 
c
o
m
p
l
e
t
i
n
g
.
 
t
h
e
 
s
o
l
u
t
i
o
n
.
°
 
T
h
e
 
o
r
-

g
a
n
i
-
Z
a
t
i
o
n
 
s
h
o
u
l
d
 
i
n
d
i
c
a
t
e
 
f
u
n
c
t
i
o
n
a
l

g
r
o
u
p
i
n
g
s
 
o
f
,
t
h
e
 
d
a
t
a
 
w
i
t
h
 
i
n
t
e
r
a
c
t
i
o
n
s

a
n
d
 
i
n
t
e
r
r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
o
t
h
 
w
i
t
h
i
n
 
a
n
d

b
e
t
w
e
e
n
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
d
a
t
a
.
 
W
h
e
r
e

p
o
s
s
i
b
l
e
,
 
c
h
a
i
n
s
.
o
f
 
r
e
a
s
o
n
i
n
g
 
,
s
h
o
u
l
d
;
 
b
e

d
e
s
c
r
i
b
4
6
 
s
h
o
w
i
n
g
 
h
o
w
 
d
a
t
a
 
h
a
s
 
b
e
e
n
 
d
e
-

v
'
e
l
o
p
e
d
'
a
n
d
 
h
o
w
.
i
t
 
s
h
o
u
l
d
 
b
e
 
a
p
p
l
i
e
d
 
i
n

t
h
e
 
s
o
l
u
t
i
o
n
.

8
.
 
I
d
e
n
t
i
f
y
i
r
i
g
'
S
u
b
i
p
r
o
b
l
e
m
s

I
d
e
n
t
i
f
y
 
s
p
e
c
i
f
i
c
 
s
u
b
p
r
o
b
l
e
m
s
 
w
h
i
c
h
 
m
u
s
t

b
e
 
t
r
e
a
t
e
d
 
i
n
 
d
e
v
e
l
o
p
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n

b
a
s
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
w
h
i
c
h
 
w
a
s
-
.
 
g
a
t
h
e
r
e
d
 
a
n
d

t
h
e
 
c
o
n
f
l
i
c
t
s
 
o
r
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
d
e
v
e
l
o
p
e
d

i
n
 
t
h
e
 
d
a
t
a
.
 
T
h
i
s
 
m
a
y
 
i
n
c
l
u
d
e
 
a
 
r
a
n
g
e
 
o
f

s
u
b
p
r
o
b
l
e
m
s
 
r
e
l
a
t
e
d
 
t
o
 
m
e
e
t
i
n
g
 
s
p
e
c
i
f
i
c

r
e
q
u
i
r
e
m
e
n
t
s
,
c
l
a
r
i
f
y
i
n
g
 
r
e
l
a
t
i
o
n
s
h
i
p
s
,

o
r
 
d
e
t
a
i
l
i
n
g
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
 
o
r
 
c
o
m
-

p
o
n
e
n
t
s
.
 
S
u
b
p
r
o
b
l
e
m
s
 
m
a
y
 
r
e
l
a
t
e
 
t
o
 
g
r
o
u
p
s

o
f
 
v
a
r
i
a
b
l
e
s
 
o
r
 
c
o
m
p
o
n
e
n
t
s
 
o
r
 
m
a
y
 
i
n
-

,
-

c
l
u
d
e
-
c
o
n
s
i
d
e
r
a
t
i
O
n
 
o
f
.
a
s
p
e
c
t
s
.
a
f
f
e
c
t
i
n
g

t
h
e
 
e
n
t
i
r
e
 
s
o
l
u
t
i
o
n
.
.

9
.
 
D
e
v
e
l
o
p
i
n
g
 
S
u
b
p
r
o
b
l
e
m
 
S
o
l
u
t
i
o
n
s
.
 
-

R
e
s
o
l
v
e
 
p
r
o
b
l
e
m
s
 
w
h
i
c
h
 
h
a
v
e
 
,
e
e
p
 
i
d
e
n
t
i
-

f
i
e
d
b
y
 
s
p
e
c
i
f
y
i
n
g
 
s
u
b
p
r
o
b
l
e
m

w
h
i
c
h
 
i
n
d
i
c
a
t
e
 
r
e
l
a
t
e
d
 
d
e
c
i
s
i
o
n
s
 
w
i
t
h

r
e
g
a
r
d
 
t
o
 
i
n
d
i
v
i
d
u
a
l
 
e
l
e
m
e
n
t
s
 
a
l
:

-

A
 
m
o
r
e
 
d
e
v
e
l
o
p
e
d
 
V
e
r
s
i
o
n
 
o
f
 
"
o
r
g
a
n
i
z
i
n
g

i
n
f
o
r
m
a
t
i
o
n
"
,
 
s
t
r
e
s
s
i
n
g
 
t
h
e
 
"
c
o
n
t
i
n
u
u
m
"

o
r
 
c
h
a
i
n
 
o
f
 
r
e
a
s
o
n
i
n
g
,
 
e
x
t
e
n
d
i
n
g
 
t
h
e
-

d
i
r
e
c
t
 
a
p
p
l
i
c
a
t
i
o

o
f
 
p
r
e
v
i
e
l
l
s
 
m
a
'
t
e
r
i
a
l
.

s
e
e
n
 
a
b
o
v
e
 
i
n
 
t
h
e
 
s
e
r
i
e
s
.
f
r
o
m
-
"
O
p
e
r
a
t
i
o
n
a
l

d
e
f
i
n
i
t
i
o
n
"
-
t
o
 
"
t
a
r
g
e
t
 
"
 
,
t
o
 
"
d
a
t
a
 
g
a
t
h
e
r
i
n
g
"
,

a
l
s
o
 
i
n
c
l
u
d
e
s
-
a
.
b
r
o
a
d
e
r
 
s
t
a
t
e
m
e
n
t
 
o
f

"
r
e
l
a
t
i
o
n
s
h
i
p
s
"
 
a
n
d
 
a
n
o
t
h
e
r
 
e
a
r
l
y
 
"
e
v
a
l
u
-

a
t
i
o
n
"
 
s
t
e
p
.

A
 
v
a
r
i
a
t
i
o
n
 
o
n
 
t
h
e
 
"
s
u
b
s
y
S
t
e
m
"
 
a
p
p
r
o
a
c
h
,

s
t
r
e
s
s
i
n
g
 
f
u
n
c
t
i
o
n
a
l
 
d
i
v
i
s
i
o
n
s
 
o
f
 
t
h
e
 
p
r
o
b
-

l
e
m
,
 
r
a
t
h
e
r
 
t
h
a
n
 
a
 
p
h
y
s
i
c
a
l
 
l
l
o
i
-
e
a
k
d
o
w
n
 
o
f
-
-

t
h
e
 
s
o
l
u
t
i
o
n
 
s
y
s
t
e
m
 
e
l
e
m
e
n
t
s
.
,
 
t
h
p
 
s
e
p
a
r
a
t
e

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
s
t
e
p
 
b
e
f
o
r
e
 
s
u
b
p
r
o
b
l
e
m
 
s
o
l
u
-

t
i
o
n
 
e
m
p
h
a
i
z
e
s
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
s
u
b
p
r
o
b
l
e
m

c
o
n
s
i
d
e
r
a
t
i
o
n
s
.

B
e
g
i
n
s
a
d
d
i
n
g
 
d
e
t
a
i
l
s
 
t
o
 
t
h
e
 
t
a
r
g
e
t
 
s
y
s
t
e
m

a
t
.

'
t
h
e
 
s
u
b
p
r
o
b
l
e
m
 
l
e
v
e
l
,
 
c
o
n
t
r
o
l
l
i
n
g
`
'

d
e
t
a
i
l
,
 
a
n
d
 
i
n
d
i
c
a
t
i
n
g
 
_
a
-
s
p
e
c
i
f
i
c
 
u
s
e
 
f
o
r

"
a
l
t
e
r
n
a
q
v
e
 
s
o
l
u
t
i
o
n
s
'
.



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
D
E
V
E
L
O
P
M
E
N
T
 
c
o
n
t
i
n
u
e
d

S
T
R
A
T
E
G
Y
 
S
T
E
P

`
D
E
S
C
R
I
P
T
I
O
N
 
-
'
'
s

c
o
m
p
o
n
e
n
t
s
.
 
o
r
 
a
r
r
a
n
g
e
m
e
n
t
s
 
o
r
 
c
o
n
f
i
g
u
r
-

a
t
i
o
n
s
 
o
f
 
.
c
o
m
p
o
n
e
n
t
s
.
 
T
h
i
s
 
s
h
o
u
l
d
 
i
n

c
l
u
d
e
a
s
 
m
u
c
h
 
d
e
t
a
i
l
 
a
s
'
i
S
 
n
e
c
e
s
s
a
r
y
 
t
o

c
l
a
r
i
f
y
 
a
r
e
a
s
,
 
o
f
 
u
n
c
e
r
t
a
i
n
t
y
 
a
n
d
 
p
r
o
-
.

v
i
d
e
 
i
n
f
o
r
m
a
t
i
o
n
 
n
e
e
d
e
d
 
f
o
r
 
t
h
e
 
f
i
n
a
l

.

s
o
l
u
t
i
o
n
.
 
W
h
e
r
e
 
a
p
p
r
o
p
r
i
a
t
e
 
a
l
t
e
r
n
a
-

t
i
v
e
 
s
o
l
u
t
i
o
n
s
 
S
a
y
 
b
e
 
p
r
o
v
i
d
e
d
 
w
i
t
h

f
i
n
a
l
 
d
e
c
i
s
i
o
n
s
 
d
e
f
e
r
r
e
d
 
u
n
t
i
l
 
t
h
e

f
i
n
a
l
 
s
o
l
u
t
i
o
n
.
s
y
s
t
e
m
 
i
s
 
a
s
s
e
m
b
l
e
d
.

1
0
.
 
I
n
t
e
g
r
a
c
i
n
g
 
S
u
b
p
r
o
b
l
e
t
 
S
o
l
u
t
i
o
n
s

D
e
t
e
r
m
i
n
e
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
e
t
w
e
e
n

s
u
b
p
r
o
b
l
e
m
 
s
o
l
u
t
i
o
n
s
 
I
n
 
t
e
r
m
s
 
o
f
 
t
h
e

o
v
e
r
a
l
l
 
s
o
l
u
t
i
o
n
 
c
o
n
c
e
p
t
.
 
S
u
b
p
r
o
b
l
e
m

s
o
l
u
t
i
o
n
s
 
S
h
o
u
l
d
 
b
e
 
e
x
a
m
i
n
e
d
 
t
o
 
d
e
t
e
r
-

m
i
n
e
 
h
o
w
 
t
h
e
y
 
w
o
u
l
d
 
f
i
t
 
t
o
g
e
t
h
e
r
 
i
n

t
h
e
 
o
v
e
r
a
l
l
 
s
o
l
u
t
i
o
n
 
s
y
s
t
e
m
.
 
T
h
i
s

m
a
y
 
i
n
c
l
u
d
e
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
o
f
 
c
o
m
-

p
a
t
a
b
i
l
i
t
y
,
 
c
o
n
f
l
i
c
t
,
 
g
r
o
u
p
i
n
g
 
r
e
l
a
-

t
i
o
n
s
h
i
p
s
 
a
n
d
 
t
h
e
 
i
n
t
e
r
a
c
t
i
o
n
s
 
o
f

c
o
m
p
o
n
e
n
t
s
 
a
n
d
 
g
r
o
u
p
s
 
o
f
 
c
o
m
p
o
n
e
n
t
s
.

A
l
t
e
r
n
a
t
i
v
e
 
a
r
r
a
n
g
e
m
e
n
t
s
.
 
o
r
 
g
r
o
u
p
i
n
g
s

s
h
o
U
l
d
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
a
n
d
 
t
h
e
i
r
 
r
e
l
a
-

t
i
v
e
 
a
d
v
a
n
t
a
g
e
s
 
o
r
 
d
i
s
a
d
v
a
n
t
a
g
e
S

s
h
o
u
l
d
 
b
e
 
d
e
s
C
r
i
b
e
d
.

.

1
1
.
 
D
e
v
e
l
o
p
i
n
g
 
S
o
l
u
t
i
o
n
 
S
y
s
t
e
m

A
l
t
e
r
n
a
t
i
v
e
s

A
s
s
e
m
b
l
e
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
-
a
s
 
d
e
t
e
r
m
i
n
e
d

i
n
 
t
h
e
 
s
u
b
p
r
o
b
l
e
m
 
s
o
l
u
t
i
o
n
s
 
i
n
t
o
 
.
.
a
n

,
O
v
e
r
a
l
l
 
s
o
l
u
t
i
o
n
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
o
r
.
c
o
n
-

f
i
g
u
r
a
t
i
o
n
s
.
 
A
 
n
u
m
b
e
r
 
o
f
 
d
i
f
f
e
r
e
n
t
 
c
o
m
-
'

b
i
n
a
t
i
o
n
s
 
o
r
 
a
l
t
e
r
n
a
t
i
v
e
,
 
s
o
l
u
t
i
o
n

.f
.

ci

A
n
o
t
h
e
r
 
s
e
p
a
r
a
t
e
 
s
t
e
p
 
i
s
 
u
s
e
d
 
t
o
 
h
i
g
h
l
i
g
h
t

t
h
e
 
i
m
p
o
r
t
a
n
c
e
.
 
o
f
 
i
n
t
e
g
r
a
t
i
n
g
 
s
u
b
p
r
o
b
l
e
m

s
o
l
u
t
i
o
n
s
 
a
n
d
 
o
t
h
e
r
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
 
a
s

a
 
l
o
g
i
c
a
l
 
e
x
t
e
n
s
i
o
n
 
o
f
 
"
r
e
l
a
t
i
n
g
 
s
o
l
u
t
i
o
n

e
l
e
m
e
n
t
s
"
.

A
 
d
e
m
o
n
s
t
r
a
t
i
4
 
o
f
 
t
h
e
 
f
l
e
x
i
b
i
l
i
t
y
 
p
o
s
s
i
b
l
e

i
n
.
d
e
v
e
l
o
p
i
n
g
 
S
t
,
e
m
 
a
l
t
e
r
n
a
t
i
v
e
s
 
f
r
o
m
 
t
h
e

s
u
b
p
r
o
b
l
e
m
 
c
o
m
p
o
n
e
n
t
s
.

c
i



T
E
S
T
 
S
T
R
A
T
E
G
Y
-
D
E
V
E
L
O
P
M
E
N
T
 
c
o
n
t
i
n
u
e
d

S
T
R
A
T
E
G
Y
 
S
T
E
P

s
y
s
t
e
m
s
:
 
m
a
y
 
b
e
 
d
e
V
e
l
o
p
e
d
 
f
r
o
m
 
t
h
e
 
i
n
f
o
r
-

.

m
a
t
i
o
n
 
a
t
 
h
a
n
d
 
i
n
 
d
i

e
r
e
n
t
 
a
p
p
r
o
a
c
h
e
s

'
r
e
a
c
h
i
n
g
 
t
h
e
 
s
o
l
u

o
n
 
t
a
r
g
e
t
 
a
n
d
'

'
4

'
s
a
t
i
s
f
y
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
r
e
q
u
i
r
e
m
e
n
t
s
.

W
h
i
l
e
 
a
'
n
u
m
b
e
r
 
o
f
.
p
o
s
s
i
b
l
e
.
a
l
t
e
r
n
a
-

t
i
v
e
s
 
s
h
o
u
l
d
 
b
e
 
c
o
n
s
i
d
e
r
e
d
,
 
a
l
l
 
a
l
t
e
r
-

n
a
t
i
v
e
s
 
s
u
g
g
e
s
t
e
d
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e

r
e
a
s
o
n
a
b
l
e
 
a
p
p
r
o
a
c
h
e
s
 
t
d
 
t
h
e
 
s
o
l
u
t
i
o
n
.

1
2
.
 
D
e
t
a
i
l
i
n
g
 
S
o
l
u
t
i
o
n
'
A
l
t
e
r
n
a
t
i
v
e
s

R
e
f
i
n
e
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
s
o
l
u
t
i
o
n
 
a
l
t
e
r
-

n
a
t
i
v
e
s
 
b
y
 
a
d
d
i
n
g
 
a
d
d
i
t
i
o
n
a
l
 
d
e
t
a
i
l
s

a
n
d
 
m
a
k
i
n
g
 
n
e
e
d
e
d
 
a
d
j
u
s
t
m
e
n
t
s
 
o
r
 
m
o
d
i
-
'
.

f
i
c
a
t
i
o
n
s
 
s
u
c
h
 
t
h
a
t
 
e
a
c
h
 
o
f
 
t
h
e
 
a
l
-
7
.
.
.

t
e
r
n
a
t
i
v
e
s
 
p
r
o
v
i
d
e
s
 
r
i
 
r
e
l
a
t
i
v
e
s
l
y
 
c
o
m
-

p
l
e
t
e
 
s
o
l
u
t
i
o
n
.
 
D
e
t
a
i
l
i
n
g
 
s
h
o
u
l
d
 
r
e
-

m
a
i
n
 
c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 
t
h
e
'
p
r
o
b
l
e
m

r
e
q
u
i
r
e
l
n
e
n
t
s
.
a
n
d
 
t
h
e
 
a
p
p
r
o
a
c
h
 
a
s
 
o
u
t
-

l
i
n
e
d
-
i
n
 
t
h
e
 
,
s
o
l
u
t
i
o
n
.
 
t
a
r
g
e
t
.

1
3
.
 
E
v
a
l
u
a
t
i
n
g
-
S
o
l
u
t
i
o
n
 
A
l
t
e
r
n
a
t
i
v
e
s

C
o
M
p
a
r
e
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
a
l
t
e
r
n
a
t
i
v
e

s
o
l
u
t
i
o
n
 
s
y
s
t
e
m
s
 
w
i
t
h
 
t
h
e
 
p
r
o
b
l
e
m
'

d
e
f
i
n
i
t
i
o
n
 
a
n
d
 
l
i
m
i
t
a
t
i
o
n
s
 
a
n
d
 
w
i
t
h

e
a
c
h
 
e
t
h
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
'
s
o
l
u
t
i
o
n

w
h
i
c
h
 
i
s
 
c
l
O
s
e
s
t
 
t
o
.
t
h
e
 
s
o
l
u
t
i
o
n

t
a
r
g
e
t
 
a
n
d
 
w
h
i
c
h
 
b
e
s
t
 
s
o
l
v
e
s
 
t
h
e
.
p
r
o
b
-

.
l
e
m
.
 
S
p
e
c
i
f
i
c
 
m
e
a
s
u
r
e
s
 
o
f
 
e
f
f
e
c
t
i
v
e
-

n
e
s
s
 
s
h
o
u
l
d
-
b
e
 
u
s
e
d
,
 
r
e
l
a
t
i
n
g
 
t
h
e

p
r
o
b
l
e
m
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
n
d
 
l
i
m
i
t
a
t
i
o
n
s

t
o
 
t
h
e
 
p
r
o
p
o
s
e
d
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
S
y
s
t
e
m
.

W
h
e
r
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
h
e
'
b
e
s
t
 
f
e
a
t
u
r
e
s
 
o
f
-

a
 
n
u
m
b
e
r
 
o
f
 
s
o
l
u
t
i
o
n
 
s
y
s
t
e
m
s
 
m
a
y
 
b
e

D
E
S
C
R
I
P
T
I
O
N

A
p
p
l
i
e
s
 
t
h
e
 
"
d
e
t
a
i
l
i
n
g
"
 
s
t
e
p
 
c
o
m
m
o
n
 
t
o
 
a
l
l

t
h
r
e
e
 
s
t
r
a
t
e
g
i
e
s
 
t
o
 
t
h
e
.
 
s
o
l
u
t
i
o
n
 
"
.
a
l
t
e
r
n
a

t
i
v
e
s
"
,
 
m
a
i
n
t
a
i
n
i
n
g
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
b
a
c
k
'
t
o

t
h
e
 
s
o
l
u
t
i
o
n
 
t
a
r
g
e
t
.

F
o
c
u
S
e
s
 
t
h
e
 
v
a
r
i
o
u
s
 
e
l
e
m
e
n
t
s
 
a
s
 
d
e
v
e
l
o
p
e
d
 
i
n

t
h
e
 
s
t
r
a
t
e
g
y
,
 
a
p
p
l
y
i
n
g
 
t
h
e
 
"
o
p
e
r
a
t
i
o
n
a
l
"
 
d
e
-
.

f
i
n
i
t
i
o
n
 
"
m
i
n
i
m
u
m
 
l
i
m
i
t
a
t
i
o
n
s
"
 
a
n
d
 
"
s
o
l
u
t
i
o
n

t
a
r
g
e
t

I
n
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
p
r
o
c
e
s
s
,
 
a
n
d
 
b
a
s
e
s

t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
o
n
c
o
m
p
a
r
i
m
g
.
 
a
n
d
 
c
h
o
o
s
i
n
g
-

t
h
e
 
b
e
s
t
 
s
o
l
u
t
i
o
n
 
a
s
p
e
c
t
s
 
w
h
i
c
h
 
h
a
v
e
-
b
e
e
n

d
e
t
e
r
m
i
n
e
d
,
 
a
l
s
o
 
i
m
p
l
i
e
s
 
r
i
g
o
r
 
w
i
t
h
 
t
h
e
 
s
p
e
c
i
7

l
i
c
:
"
M
e
a
s
u
r
e
s
 
o
f
 
s
o
l
u
t
i
o
n
 
e
f
f
e
c
t
i
v
e
n
e
s
s
"
.

c
n

c
o



T
E
S
T
 
S
T
R
A
T
E
G
Y

D
E
V
E
L
O
P
M
E
N
T

c
o
n
t
i
n
u
e
d

.
S
T
R
A
T
E
G
Y
 
S
T
E
P

c
o
m
o
i
n
e
d
 
i
n
 
d
e
t
e
r
m
i
n
i
n
g
-
 
t
h
e
 
f
i
n
a
l

s
o
l
u
t
i
o
n
.
 
a
p
p
r
o
a
c
h
.

1
4
:
 
O
p
t
i
M
i
z
i
n
g
 
S
o
l
u
t
i
o
n
.

R
e
v
i
e
w
-
t
h
e
 
a
l
t
e
r
n
a
t
i
v
e
 
s
o
l
u
t
i
o
n
 
s
y
s
t
e
m
.

w
h
i
c
h
 
w
a
s
 
s
e
l
e
c
t
e
d
 
i
n
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n

p
r
o
c
e
s
s
.
t
o
 
d
e
t
e
r
m
i
n
e
 
a
r
e
a
s
 
w
h
e
r
e
 
a
d
d
i
-

t
i
O
n
a
l
 
r
e
f
i
n
e
m
e
n
t
 
i
s
 
p
o
s
s
i
b
l
e
 
b
a
s
e
d
 
o
n

a
d
j
u
s
t
m
e
n
t
 
a
n
d
 
o
p
t
i
m
i
t
a
t
i
o
n
 
o
f
 
v
a
r
i
a
b
l
e
s

w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
-
t
h
e
 
m
e
a
s
u
r
e
s
 
o
f
 
e
f
f
e
c
-

t
i
v
e
n
e
s
s
 
_
w
h
i
c
h
 
w
e
r
e
 
d
e
v
e
l
o
p
e
d
.
 
T
h
i
s

s
h
o
u
l
d
 
c
o
n
s
i
d
e
r
 
t
h
e
 
t
r
a
d
e
-
o
f
f
s
 
a
n
d
 
c
o
m
-

p
r
o
m
i
s
e
s
 
w
h
i
c
h
 
w
e
r
e
 
m
a
d
e
 
a
n
d
 
s
h
o
u
l
d

a
t
t
e
m
p
t
-
t
o
 
m
a
k
e
 
t
h
e
 
b
e
s
t
 
p
o
s
s
i
b
l
e

,
b
a
l
a
n
c
e
'
b
e
t
w
e
e
n
.
a
l
l
 
v
a
r
i
a
b
l
e
s
 
i
n
 
t
h
e

f
i
n
a
l
 
s
o
l
u
t
i
o
n
 
s
y
s
t
e
m
.

1
5
.
 
R
e
f
i
n
i
n
g
 
S
o
l
u
t
i
o
n

L
o
o
k
 
o
v
e
r
 
t
h
e
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
 
a
n
d

a
t
t
e
m
p
t
 
t
o
 
i
d
e
n
t
i
f
y
 
a
r
e
a
s
 
i
n
 
w
h
i
c
h
 
t
h
e

s
o
l
u
t
i
o
n
 
c
a
n
 
b
e
 
i
m
p
r
o
v
e
d
 
a
n
d
 
b
r
o
u
g
h
t

c
l
o
s
e
r
 
t
o
 
t
i
l
e
 
i
d
e
a
l
 
(
t
a
r
g
e
t
)
.
 
s
o
l
u
t
i
o
n
.

A
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
 
c
h
e
c
k
 
a
l
l
 
a
s
p
e
c
t
s
,
 
o
f

t
h
e
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
 
a
n
d
 
c
l
e
a
n
 
u
p
 
a
n
y
 
l
o
o
s
e

e
n
d
s
 
o
r
'
a
r
e
a
s
 
o
f
 
u
n
c
e
r
t
a
i
n
t
y
.
 
A
s
s
u
m
e
 
t
h
a
t

a
n
y
 
s
o
l
u
t
i
O
n
 
c
a
n
 
a
l
w
a
y
s
 
s
t
a
n
d

i
m
p
r
o
v
e
m
e
n
t

a
n
d
 
g
o
 
b
a
c
k
 
o
v
e
r
 
a
l
l
 
o
f
-
t
h
e
 
d
e
c
i
s
i
o
n
s
 
t
h
a
t

h
a
v
e
 
b
e
e
n
 
m
a
d
e
,
 
p
r
o
b
i
n
g

f
o
r
 
a
n
y
 
w
e
a
k
n
e
s
s
e
s

i
n
 
t
h
e
 
r
e
a
s
o
n
i
n
g
 
o
r
 
o
p
t
i
o
n
s
 
t
h
a
t
.
h
a
v
e

b
e
e
n
 
o
v
e
r
l
o
o
k
e
d
.

D
E
S
C
R
I
P
T
I
O
N

A
n
 
a
d
a
p
t
a
t
i
o
n
 
o
f
 
m
o
r
e
 
f
o
r
m
a
l

.
"
o
p
t
i
m
i
z
a
t
i
o
n
"

t
e
c
h
n
i
q
u
e
s
 
u
s
e
d
 
a
s
 
a
 
m
e
a
n
s
 
o
-
f
'
s
y
s
t
e
m
a
t
i
z
i
n
g

t
h
e
 
"
r
e
f
i
n
e
m
e
n
t
"
 
p
r
o
c
e
s
s
 
a
n
d
 
e
n
c
o
u
r
a
g
i
n
g

t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
.
o
f
 
t
h
e
 
b
e
s
t
 
p
o
s
S
i
b
l
e

s
o
l
u
t
i
o
n
.

t.)

A
 
s
p
e
c
i
f
i
c
 
i
t
e
r
a
t
i
v
e
 
s
t
e
p
,

p
r
o
v
i
d
i
n
g
 
f
o
r
 
a

.

c
o
m
p
r
e
h
e
n
s
i
v
e
 
r
e
v
i
e
w
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
 
p
r
o
b
l
e
m
-

s
o
l
v
i
n
g
,
 
a
g
a
i
n
 
s
t
r
e
s
s
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e

o
f

f
i
n
d
i
n
g
 
t
h
e
 
b
e
s
t
 
s
o
l
u
t
i
o
n
.

0
H 01



A
p
p
e
n
d
i
x
_
1
3
-
6

T
e
s
t
 
S
t
r
a
t
e
g
y
 
H
y
p
o
t
h
e
s
e
s

r
-
r
-
-

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
h
y
p
o
t
h
e
s
e
s
'
a
s
 
p
r
e
s
e
n
t
e
d
 
i
n
-
t
h
e
 
r
e
p
o
r
t
,
 
w
i
t
h

a
c
c
o
m
p
a
n
y
i
n
g
 
d
e
s
c
r
i
p
t
i
v
e
 
i
n
f
o
r
m
a
t
i
o
n
 
i
n
d
i
c
a
t
i
n
g
-
h
o
w
 
p
e
a
c
h

h
y
p
o
t
h
e
s
e
s
 
w
a
S
.
g
e
n
e
r
a
t
e
d
 
b
a
s
e
d
 
o
n
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
-

d
i
f
f
e
r
e
n
c
e
s
 
b
e
t
w
e
e
n
 
t
h
e
 
t
h
r
e
e
 
t
e
s
t
 
s
t
r
a
t
e
g
i
e
s
,
 
w
i
t
h
'
a
n

e
M
p
h
a
S
i
s
 
o
n
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
d
e
g
r
e
e
s
 
O
f
e
f
f
e
c
t
i
v
e
n
e
s
s
-
w
h
i
c
h

w
e
r
e
 
d
e
s
i
g
n
g
d
 
i
n
t
o
 
t
h
e
 
s
t
r
a
t
e
g
i
e
s
 
a
s
 
d
e
i
i
v
e
d
 
f
r
o
r
0
.
h
e

e
x
p
e
r
i
m
e
n
t
e
r
-
'
,
s
 
a
s
s
u
m
p
t
i
o
n
s
 
a
b
o
u
t
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
d
e
s
i
g
n

s
t
r
a
t
e
g
i
e
s
 
a
n
d
 
t
h
e
.
 
d
e
s
i
g
n
 
P
r
o
c
e
s
s
.

a
)



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
H
Y
P
O
T
H
E
S
E
S

H
Y
P
O
T
H
E
S
E
S

D
E
S
C
R
I
P
T
I
O
N

.
,

G
e
n
e
r
a
l
 
H
y
p
o
t
h
e
s
i
s
:
 
D
i
f
f
e
r
e
n
t
 
s
t
r
a
t
e
g
i
e
s

T
h
i
s
 
i
s
'
a
n
 
o
p
e
r
a
t
i
o
n
a
l
 
a
s
s
u
m
p
t
i
o
n
 
f
o
r
 
t
h
i
s

t
y
p
e
 
o
f
 
r
e
s
e
a
r
c
h
,
 
a
n
d
.
r
e
p
r
e
s
e
n
t
s
 
a
n
 
o
p
i
n
i
o
n

b
y
 
t
h
e
 
r
e
s
e
a
r
c
h
e
r
 
w
h
i
c
h
 
t
h
i
s
 
s
t
u
d
y
,
i
s
 
d
e
-

s
i
g
n
e
d
 
e
i
t
h
e
r
 
t
o
 
s
u
p
p
o
r
t
.
 
o
r
 
r
e
f
u
t
e
.
-

.
.

I
n
 
a
t
t
e
m
p
t
i
n
g
,
 
t
o
:
d
e
v
e
l
o
p
 
s
t
r
a
t
e
g
i
e
s
 
w
h
i
c
h

w
o
u
l
d
 
d
e
m
o
n
s
t
r
a
t
e
 
c
l
e
a
r
 
-
c
u
t
 
d
i
f
f
e
r
e
n
c
e
s
,

t
h
4
 
s
t
r
a
t
e
g
y
 
w
a
s
 
a
s
s
u
m
e
d
 
t
o
 
b
e
 
t
h
e
 
l
e
a
s
t
 
e
f
-

f
e
C
t
i
v
e
,
 
s
i
n
c
e
 
i
t
 
o
f
f
e
r
e
d
 
t
h
e
 
l
e
a
s
t
.
a
s
s
i
s
t
a
n
c
e

t
o
 
t
h
e
 
s
u
b
j
e
c
t
s
,
 
a
n
d
 
i
t
 
i
s
 
s
s
u
m
e
d
 
t
l
-
t
 
w
i
t
h
-

o
u
t
 
a
s
s
i
s
t
a
n
c
e
 
t
h
e
 
s
u
b
j
e
c
t
'
s
 
s
u
b
j
e
c
t
i
v
e
,
 
i
n
-

t
u
i
t
i
v
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
w
o
u
l
d
 
n
o
t
 
b
e
 
a
b
l
e
 
t
o

c
o
p
e
 
e
f
f
e
c
t
i
v
e
l
y
o
r
 
e
f
f
i
c
i
e
n
t
l
y
 
w
i
t
h
 
t
h
e

p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
t
a
s
k
.

I
t
 
i
s
 
a
s
s
u
m
e
d
 
t
h
a
t
 
f
o
r
 
t
h
e
 
l
e
a
s
t
 
e
f
f
e
c
t
i
v
e

s
t
r
a
t
e
g
y
 
a
 
l
a
r
g
e
 
a
m
o
u
n
t
 
o
f
 
t
i
m
e
 
w
o
u
l
d
 
b
e

s
p
e
n
t
 
o
n
 
u
n
o
r
g
a
n
i
z
e
d
 
r
a
n
d
o
m
 
a
c
t
i
v
i
t
y
,
 
w
h
i
c
h

w
o
u
l
d
 
w
a
s
t
e
 
t
i
m
e
 
i
n
 
p
r
o
b
l
e
m
 
-
 
s
o
l
v
i
n
g
.

T
h
e
 
e
x
p
e
i
i
e
n
c
e
 
.
o
f
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r
 
s
u
g
g
e
s
t
s

.
t
h
a
r
t
h
e
i
n
i
t
i
a
l
 
s
t
e
p
s
 
i
n
-
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g

a
r
e
 
m
o
s
t
 
d
i
f
f
i
c
u
l
t
 
w
i
t
h
o
u
t
 
.
a
 
s
t
r
u
c
t
u
r
e
d

a
p
p
r
o
a
c
h
 
o
r
 
g
u
i
d
a
n
c
e
 
i
n
d
i
c
a
t
i
n
g
 
"
a
 
p
l
a
c
e
 
t
o

s
t
a
r
t
 
"
.

,

W
i
t
h
o
u
t
 
a
 
s
t
r
u
c
t
u
r
e
d
 
s
e
a
r
c
h
 
p
r
o
c
e
s
s
,
 
t
h
e
r
e

i
s
 
u
s
u
a
l
l
y
 
a
 
g
r
e
a
t
 
d
e
a
l
)
 
o
f
 
i
n
f
o
±
m
a
t
i
o
n
 
w
h
i
c
h

c
o
u
l
d
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
i
n
 
p
r
o
b
l
e
m
-
s
o
i
v
i
n
g
,
 
'
a
n
d

t
h
e
t
e
 
i
s
 
a
 
t
e
n
d
e
n
d
y
 
t
o
 
g
a
t
h
e
r
 
e
x
t
e
n
s
i
v
e
 
a
n
d

.

e
x
c
e
s
s
i
v
e
 
d
a
t
a
 
w
h
i
c
h
 
i
s
 
l
a
b
o
r
i
o
u
s
l
y
 
r
e
f
i
n
e
d

.

I
-
, m I

-
,

w
i
l
l
 
p
r
o
d
u
c
e
 
'
d
i
f
f
e
r
e
n
t
 
e
f
f
e
c
t
s
 
o
n
 
d
e
s
i
g
n

p
r
o
b
l
e
m
-
s
o
l
V
i
n
g
 
b
a
s
e
d
 
o
n
 
t
h
e
 
n
a
t
u
r
e
 
o
f
-

t
h
e
 
s
t
r
a
t
e
g
i
e
s
.

H
y
p
.
 
1
:
 
T
h
e
 
5
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d
 
g
e
n
-
-

e
r
a
l
l
y
 
b
e
 
m
o
r
e
 
a
w
k
w
a
r
d
 
a
n
d
 
i
n
e
f
f
i
c
i
e
n
t
,

p
r
o
d
u
c
i
n
g
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
S
o
l
u
t
i
o
n
S
.

.

.

.
.
.

H
y
p
.
 
1
-
1
:
 
T
h
e
 
5
-
S
t
e
P
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

r
e
q
u
i
r
e
 
m
o
r
e
t
i
m
e
 
f
o
r
 
s
o
l
u
t
i
o
n
.

,
.

.

H
y
p
,
 
1
-
2
:
 
T
h
e
 
5
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

r
e
q
u
i
r
e
 
g
r
e
a
t
e
r
 
e
f
f
o
r
t
 
g
e
t
t
i
n
g
 
s
t
a
r
t
e
d

J

o
n
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
.

-
-
-
-

c

H
y
p
.
 
1
-
3
:
T
h
e
 
5
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

b
e
 
h
i
g
h
l
y
 
r
e
d
u
n
d
a
n
t
 
w
i
t
h
 
i
n
f
o
r
m
a
t
i
o
n

i
n
d
i
s
c
r
i
m
i
n
a
t
e
l
y
 
s
e
l
e
c
t
e
d
 
a
n
d
 
u
s
e
d
.

.

,

.

.

3



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
H
Y
P
O
T
H
E
S
E
S
 
c
o
n
t
i
n
e
d

.

.

,
.
H
Y
P
O
T
H
E
S
E
S

D
E
S
C
R
I
P
T
I
O
N

.

H
y
p
.
1
-
4
:
 
T
h
e
 
5
 
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

i
n
 
a
t
t
e
M
p
t
n
g
.
t
o
 
e
s
t
a
b
l
i
s
h
 
i
n
f
o
r
m
a
t
i
o
n
 
r
e
l
e
-

v
a
n
c
e
 
a
n
d
 
a
p
p
l
i
c
a
t
i
o
n
 
i
n
 
t
h
e
 
f
i
n
a
l

s
o
l
u
t
i
o
n
.

I
t
 
i
s
,
a
s
s
u
m
e
d
 
t
h
a
t
 
o
v
e
r
 
t
i
m
e
,
 
t
h
e

s
u
b
j
e
c
t
s

,
,

w
o
u
l
d
d
e
v
e
l
o
p
 
t
h
e
i
r
 
o
w
n
 
d
e
s
i
g
n
,
 
s
t
r
a
t
e
g
y
 
o
r

m
e
t
h
o
d
o
l
o
g
y
 
i
n
 
t
h
e
 
a
b
s
e
n
c
e
 
o
f
 
s
p
e
c
i
f
i
c

g
u
i
d
a
n
c
e
,
 
w
h
i
g
k
,
w
o
u
l
d
 
s
t
i
l
l
 
b
e
 
l
e
s
s
 
e
f
f
e
c
-

t
i
v
e
 
t
h
a
n
 
a
 
s
g
g
l
e
m
a
f
i
c
a
l
l
y
 
d
e
v
e
l
o
p
e
d
 
s
t
r
a
-

-
t
e
g
y
,
 
b
u
t
 
w
o
u
l
d
 
b
e
 
a
n
 
i
m
p
r
o
v
e
m
e
n
t
 
o
v
e
r

.

.

e
a
r
l
y
,
 
r
a
n
d
o
m
 
a
c
t
i
v
i
t
y
.

.

T
h
i
s
 
i
s
 
a
 
c
o
r
o
l
l
a
r
y
 
t
o
 
t
h
e
 
p
r
e
v
i
o
u
s
 
s
t
a
t
e
m
e
n
t
,

s
i
n
c
e
 
a
n
 
i
n
e
f
f
i
c
i
e
n
t
 
p
r
o
c
e
s
 
-
s
 
w
o
u
l
d
 
b
e
 
u
n
l
i
k
e
l
y

t
o
 
p
r
o
d
u
C
e
 
a
 
h
i
g
h
 
q
u
a
l
i
t
y
 
s
o
l
u
t
i
o
n
,

a
l
t
h
o
u
g
h

t
h
e
r
e
m
i
g
h
t
 
b
e
 
s
o
m
e
 
i
m
p
r
O
v
e
m
e
n
t
 
t
h
r
o
u
g
h
 
e
x
p
e
r
i
-

e
n
c
e
.

,

s
h
o
w
 
g
r
e
a
t
 
i
m
p
r
o
v
e
m
e
n
t
 
i
n
 
e
f
f
i
c
i
e
n
c
y

o
v
e
r
 
r
e
p
e
a
t
e
d
 
t
e
s
t
 
s
e
s
s
i
o
n
s

I

%
H
y
p
.
 
1
-
5
:
 
T
h
e
.
5
-
s
t
e
p
 
S
t
r
a
t
e
g
y
 
s
h
o
u
l
d

p
r
o
d
u
C
e
 
g
e
n
e
r
a
l
l
y
 
p
o
o
r
 
s
o
l
u
t
i
o
n
s
,
 
i
m
-

p
r
o
v
i
n
g
o
v
e
r
 
t
i
m
e
.

.
.

H
y
p
.
 
2
:
 
T
h
e
 
1
0
 
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d
 
b
e

I
n
 
e
s
t
a
b
l
i
s
h
i
n
g
 
s
t
r
a
t
e
g
y
 
d
i
f
f
e
r
e
n
c
e
s
,

t
h
i
s

s
t
r
a
t
e
g
y
 
w
a
s
 
a
s
s
u
m
e
d
 
t
o
 
r
e
p
r
e
s
d
n
t
 
a
 
l
a
r
g
e

n
u
m
b
e
r
 
o
f
 
c
u
r
r
e
n
t
 
s
t
r
a
t
e
g
i
e
s
 
w
h
i
c
h
.
 
h
a
v
e
.
a

"
f
a
c
e
 
v
a
l
i
d
i
t
y
4
.
i
n
 
a
p
p
e
a
r
i
n
g
 
t
o
 
c
o
m
p
r
e
h
e
i
l
.

s
i
y
e
l
y
 
c
o
v
e
r
 
a
n
d
 
_
e
x
p
l
a
i
n
 
t
h
e
 
d
e
s
i
g
n
 
p
r
O
c
e
s
s
,

.

b
u
t
 
w
h
i
c
h
 
s
u
f
f
e
r
 
f
r
o
m
 
a
 
l
a
c
k
 
o
f
 
s
p
e
c
i
f
i
c
i
t
y
"

a
n
d
 
o
p
e
r
a
t
i
o
n
a
l
i
t
y
.
.
,
S
u
b
j
e
c
t
s
 
a
r
e
 
a
p
t
 
t
o
 
a
p
-

p
r
o
a
c
h
,
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
"
c
o
n
f
i
d
e
n
t
l
y
"
,
 
b
u
t

w
i
t
h
o
W
L
a
 
c
l
e
a
l
-
u
n
d
e
r
S
t
a
n
d
i
n
g
 
o
f
 
w
h
a
t
t
h
e
y

.
I

.
r

a
r
e

d
o
i
n
g
.
l

1
.

-
.

A
s
 
i
n
d
i
c
a
t
e
d
 
a
b
o
v
e
,
.
t
h
i
s
 
s
t
r
a
t
e
g
y
 
a
p
p
e
a
r
s
 
t
o

g
i
v
e
n
c
l
e
a
r
 
d
i
r
e
c
t
i
o
n
s
.
f
o
r
 
s
t
a
r
t
i
n
g
 
p
r
o
b
l
e
m

s
o
l
v
i
n
g
,
 
a
l
t
h
o
u
g
h
 
i
n
 
a
c
t
u
a
l
i
t
y
 
t
h
e
r
e
 
m
a
y
b
e

d
i
f
f
i
c
U
l
t
y
 
i
n
 
d
e
v
e
l
o
p
i
n
g
:
a
 
w
o
r
k
i
n
g
 
'
d
e
f
i
n
i
t
i
o
n
.

.
-

-
H

.
c
s
\

.

t
.
.
.
)

r
e
l
a
t
i
v
e
l
y
 
e
a
s
y
 
t
o
 
a
p
p
l
y
,
:
b
u
t
 
s
h
o
u
l
d
 
b
e

g
e
n
e
r
a
l
l
y
 
c
o
n
s
e
r
v
a
t
i
v
e
,
 
a
n
d
 
s
o
m
e
w
h
a
t
 
i
n
-

e
f
f
i
c
i
e
n
t
.

,_
-,

I

-

1

,
.

H
y
p
-
.
 
2
-
1
:
 
T
h
e
 
1
0
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

f
a
c
i
l
i
t
a
t
e
 
t
h
e
 
s
t
a
r
t
 
o
f
 
p
r
o
b
l
e
m
-
s
b
l
v
i
n
g

w
i
t
h
 
l
i
t
t
l
e
 
h
e
s
i
t
a
t
i
b
n
.

.



T
E
S
T
 
S
T
R
A
T
E
G
Y
.
H
Y
P
O
T
H
E
S
E
S
 
c
o
n
t
i
n
u
e
d

H
Y
P
O
T
H
E
S
E
S

D
E
S
C
R
I
P
T
I
O
N

H
y
p
.
 
2
-
2
:
 
T
h
e
 
1
0
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d
.

d
i
s
p
l
a
y
 
c
o
n
s
i
d
e
r
a
b
l
e
 
r
e
d
u
n
d
a
n
c
y
 
a
n
d

i
n
e
f
f
i
c
i
e
n
c
y
,
 
w
i
t
h
 
a
 
r
e
l
a
t
i
v
e
l
y
 
g
r
e
a
t

c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
n
 
d
e
t
a
i
l
s
.

H
y
p
.
 
2
-
3
:
.
 
T
h
e
 
1
0
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

r
e
l
y
 
o
n
 
p
r
a
c
t
i
c
a
l
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
r
a
t
h
e
r

t
h
a
n
 
c
o
n
c
e
p
t
u
a
l
 
a
p
p
r
a
O
c
h
e
s
.

H
y
p
.
 
2
-
4
:
 
T
h
e
 
1
0
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

s
h
o
w
 
r
e
l
a
t
i
v
e
l
y
 
s
l
i
g
h
t
 
b
u
t
 
c
o
n
s
t
a
n
t

i
m
p
r
o
v
e
m
e
n
t
 
i
n
 
e
f
f
i
c
i
e
n
c
y
 
o
v
e
r
 
t
h
r
e
e
.

s
e
s
s
i
o
n
s
.

H
y
p
.
 
2
-
5
:
 
T
h
e
 
1
0
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

p
r
o
d
u
c
e
 
m
o
d
e
r
a
t
e
,
 
t
r
a
d
i
t
i
o
n
a
l
 
s
o
l
u
-

t
i
o
n
s
 
w
i
t
h
 
l
i
t
t
l
e
 
i
M
p
r
o
v
e
m
e
n
t
 
o
v
e
r

t
i
m
e
.

*

H
y
p
.
 
3
.
T
h
e
 
1
5
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d
 
I
s
t
e

o
v
e
r
a
l
l
 
t
h
e
 
m
o
s
t
 
e
f
f
i
c
i
e
n
t
 
a
n
d
e
f
f
e
c
t
i
v
e
.

W
h
i
l
e
 
t
h
e
 
s
t
r
a
t
e
g
y
 
d
o
e
s
 
.
p
r
o
v
i
d
e
 
a
 
b
a
s
i
s

o
f

p
r
o
b
l
e
m
 
a
n
d
 
s
o
l
u
t
i
o
n
d
e
v
e
l
o
p
m
e
n
t
,
 
t
h
e

c
l
e
n
e
r
'

a
l
i
t
y
 
o
f
 
t
h
e
 
d
i
r
e
c
t
i
o
n
s
 
a
n
d
 
t
h
e
 
l
a
c
k
 
o
f
 
t
e
s
t
s

f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
r
e
l
e
v
a
n
c
e
,
 
u
s
u
a
l
l
y
 
l
e
a
d
 
t
o

a
 
d
i
f
f
u
s
e
 
d
e
v
e
l
o
p
m
e
n
t
 
p
r
o
c
e
s
s
,
'
w
i
t
h
 
r
a
n
d
o
m

s
e
a
r
c
h
i
n
g
 
a
n
d
 
r
e
d
u
n
d
a
n
c
y
 
i
n
 
i
n
f
o
r
M
a
t
i
o
n

s
e
l
e
c
t
i
o
n
 
a
n
d
 
'
a
p
p
l
i
c
a
t
i
o
n
.

S
i
n
c
e
 
t
h
e
 
s
t
r
a
t
e
g
y
 
w
a
s
 
d
e
V
e
l
o
p
e
d
 
f
o
r
 
t
h
e
 
M
o
s
t

p
a
r
t
 
f
r
o
m
 
c
o
n
v
e
n
t
i
o
n
a
l
 
p
r
o
b
l
e
m
 
-
 
s
o
l
v
i
n
g

m
e
t
h
o
d
s
,
 
t
h
e
r
e
 
i
s
 
a
n
 
e
m
p
h
a
s
i
s
 
o
n
 
r
d
n
k
i
n
g

o
u
t
"
 
a
 
,
s
o
l
u
t
i
o
n
 
d
e
t
a
i
l
,
 
b
y
 
d
e
t
a
i
-
-
-
f
,
:
a
s
 
o
p
p
o
s
e
d

t
o
 
o
t
h
e
r
 
a
p
p
r
o
6
c
h
e
s
 
w
h
i
c
h
 
e
m
p
h
a
s
i
e
 
g
e
t
t
i
n
g

t
h
e
 
"
b
i
g
 
p
i
c
t
u
r
e
"
 
f
i
r
s
t
.

1
_

S
u
b
j
e
c
t
s
 
c
o
n
f
i
d
e
n
t
 
o
f
 
t
h
e
i
r
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d
'

n
o
t
 
b
e
 
h
i
g
h
l
y
 
m
o
t
i
v
a
t
e
d
 
t
o
d
w
a
r
d
 
i
m
p
r
o
v
i
n
g
 
t
h
e
i
r

w
o
r
k
i
n
g
 
m
e
t
h
o
d
;
 
b
u
t
 
t
h
e
 
u
n
r
e
s
o
l
v
e
d
 
q
u
e
s
t
i
o
n
s

i
n
 
t
h
e
 
d
i
r
e
c
t
i
o
n
s
 
s
h
o
u
l
d
 
l
e
a
d
 
t
o
 
s
o
m
e
:
i
m
p
r
o
v
e
-

m
e
n
t
 
w
i
t
h
 
e
x
p
e
r
i
e
n
c
e
.

t
t
'
i
s
 
a
s
s
u
m
e
d
 
t
h
a
t
 
s
u
b
j
e
C
t
s
 
u
s
i
n
g
 
a
 
m
o
r
e

c
o
n
v
e
n
t
i
o
n
a
l
 
s
t
r
a
t
e
g
y
 
w
o
u
l
d
 
-
a
l
s
o
 
h
a
v
e
 
a
 
m
o
r
e

c
o
n
s
e
r
v
a
t
i
v
e
 
a
p
p
r
o
a
c
h
 
t
o
 
p
r
o
b
l
e
m
 
s
o
l
u
t
i
o
n
s
;

a
s
 
i
n
d
i
c
a
t
e
d
 
a
b
o
v
e
,
 
t
h
e
r
e
 
s
h
o
u
l
d
 
b
e
 
l
i
t
t
l
e

i
n
c
e
n
t
i
v
e
 
t
o
 
c
h
a
n
g
e
.
t
h
e
 
a
p
p
r
o
a
c
h
 
b
e
t
w
e
e
n
 
p
r
q
b
-

l
e
m
s
.

A
s
 
t
h
e
 
t
h
e
o
r
e
t
i
c
a
l
l
y
 
"
b
e
s
t
"

s
t
r
a
t
e
g
y
,
 
t
h
i
s
.

s
h
o
u
l
d
 
p
r
o
d
u
c
e
 
t
h
e
 
b
e
s
t
.
a
l
l
a
r
o
u
n
d
 
b
e
h
a
v
i
o
r
,

g
e
n
e
r
a
t
i
n
g
.
 
h
i
g
h
l
y
 
.
e
f
f
e
c
t
i
v
e
 
s
o
l
u
t
i
o
n
s
 
a
s

d
i
r
e
c
t
l
y
 
a
n
d
 
e
c
o
n
o
m
i
c
a
l
l
y
 
a
s
 
p
o
s
s
i
b
l
e
.

r
n



T
E
S
T
 
S
T
R
A
T
E
G
Y
 
H
Y
P
O
T
H
E
S
E
S
 
c
o
n
t
i
n
u
e
d

H
Y
P
O
T
H
E
S
E
S

D
E
S
C
R
I
P
T
I
O
N

H
y
p
.
 
.
3
-
1
:
T
h
e
)
1
5
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

b
e

4 .

.

A
 
g
o
o
d
 
s
t
r
a
t
e
g
y
 
s
h
g
u
l
d
 
n
o
t
 
o
n
l
y
 
l
e
a
d
 
t
h
e

s
u
b
j
e
c
t
 
d
i
r
e
c
t
l
y
 
a
n
d
 
n
a
t
u
r
a
l
l
y
 
i
n
t
o
 
t
h
e
.

.

p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
p
r
o
c
e
s
s
;
 
b
u
t
 
s
h
o
u
l
d
 
l
e
a
d

t
o
 
t
h
e
.
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
a
n
 
o
p
e
r
a
t
i
o
n
a
l
 
p
r
o
b
l
e
m

d
e
f
i
n
i
t
i
o
n
 
w
h
i
c
h
 
c
o
u
l
d
 
s
e
r
v
e
 
a
s
 
a
 
g
l
,
l
i
d
e

t
h
r
o
u
g
h
o
u
t

.

t
h
e
'
p
r
o
c
e
s
s
.

,

A
s
 
h
a
s
 
b
e
e
n
 
i
n
d
i
c
a
t
e
d
,
 
i
n
f
o
r
m
a
t
i
o
n
 
p
r
o
c
e
s
s
i
n
g

l
i
e
s
 
a
t
 
t
h
e
 
h
e
a
r
t
 
o
f
 
t
h
e
 
d
e
s
i
g
n
 
p
r
o
c
e
s
s
;
 
w
i
t
h

a
 
g
o
o
d
 
w
o
r
k
i
n
g
'
d
e
f
i
n
i
t
i
o
n
 
a
n
d
 
w
i
t
h
-
f
g
u
i
d
a
n
c

f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
r
e
l
e
v
a
n
c
y
,

j
e
c
t
s
 
s
h
o
u
l
d
 
w
o
r
i
t
 
w
i
t
h
 
a
 
l
i
M
i
t
e
d
b
o
d
y
 
o
f
'

h
i
g
h
l
y
 
r
e
l
e
v
a
n
t
 
i
n
f
o
r
m
a
t
i
o
n
;
 
a
p
p
l
i
e
d
 
d
i
r
e
c
t
l
y

'
t
o
 
t
h
e
 
p
r
o
b
l
e
m
 
d
e
v
e
l
o
p
m
e
n
t
.

.

O
n
e
 
a
p
p
r
o
a
c
h
 
t
o
 
m
i
n
i
m
i
z
i
n
g
 
,
i
n
f
o
r
m
a
t
i
o
n
.
.

-

r
e
d
u
n
d
a
n
c
y
,
 
i
s
 
t
o
 
f
i
r
s
t
 
d
e
v
e
l
o
p
 
t
h
e
 
s
o
l
u
t
i
o
n

o
n
 
a
n
 
o
v
e
r
a
l
l
.
 
c
o
n
c
e
p
t
u
a
l
 
b
a
s
i
s
,
 
t
e
s
t
i
n
g
 
.
a
l
t
e
r
-

n
a
t
i
v
e
s
 
o
n
 
t
h
i
s
 
l
e
v
e
l
,
 
b
e
f
o
r
e
 
c
o
n
s
i
d
e
r
i
n
g

t
h
e
 
d
e
s
i
q
k
 
d
e
t
a
i
l
s
 
f
o
r
 
t
h
e
 
s
p
e
c
i
f
i
c
 
s
o
l
u
t
i
o
n

a
p
p
r
o
a
c
h
 
w
h
i
c
h
 
-
w
a
s
 
s
e
l
e
b
t
e
d
.

I
f
 
t
h
e
 
s
t
r
a
t
e
g
y
 
W
o
r
k
s
 
w
e
l
l
 
a
t
 
i
t
s
 
i
n
i
t
i
a
l

a
p
p
l
i
c
a
t
i
o
n
,
 
t
h
e
e
 
s
h
o
u
l
d
 
b
e
 
l
i
t
t
l
e
 
n
e
e
d
 
f
o
r

m
a
j
o
r
 
1
m
P
r
o
v
e
m
e
n
t
s
,
.
.
s
i
n
c
e
t
h
e
 
s
t
r
a
t
e
g
y
 
p
r
o
-

v
i
d
e
s
 
m
o
r
e
 
e
x
t
e
n
s
i
v
e
 
g
u
i
d
a
n
c
e
 
t
h
e
r
e
 
i
s
 
l
e
s
s

u
n
d
e
r
t
a
i
n
t
y
 
t
o
 
b
e
 
f
i
l
l
e
d
-
i
n
 
b
y
 
e
x
p
e
r
i
e
n
c
e
.

-

T
h
e
 
m
e
a
s
u
r
e
 
o
f
 
a

r
a
t
e
g
y
 
i
s
)
i
l
t
i
m
a
t
e
l
y
 
t
h
e

q
u
a
l
i
t
y
 
o
f
 
S
o
l
u
E
l
o
n
s
 
w
h
i
c
h
 
i
t
 
p
r
o
d
u
c
e
s
;
-
a
l
-

t
h
o
u
g
h
 
t
h
i
s
 
c
a
n
A
e
 
g
r
e
a
t
l
y
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e

.

e
f
f
i
c
i
e
n
c
y
 
.
o
f
 
t
h
e
 
,
d
e
s
i
g
n
 
p
r
o
c
e
s
s
,
 
w
i
t
h
 
a
 
g
o
o
d
.

o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
,
 
c
o
n
s
i
s
t
e
n
t
l
y
 
a
p
p
l
i
e
d

t
h
r
b
u
g
h
o
U
t
 
t
h
e
 
p
r
o
c
e
s
s
,
'
 
w
i
t
h
 
4
 
'
l
i
m
i
t
e
d
 
i
n
f
o
r
-
5

m
a
t
i
o
n
 
s
e
l
e
c
t
i
o
n
 
p
e
r
m
i
t
t
i
n
q
t
a
l
c
l
e
a
r
'
 
v
i
e
w
 
o
f

,
T
=
.

p
r
o
v
i
d
e
 
f
o
r
t
e

e
f
f
e
c
t
i
v
e
 
d
e
f
i
n
i
'
-

t
i
o
n
 
o
f
'
t
h
e
 
p
r
o
b
l
e
m
.

'

H
y
p
.
 
3
-
2
:
 
T
h
e
 
1
5
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

u
t
i
l
i
z
e
 
i
n
f
o
r
m
a
t
i
o
n
 
s
e
l
e
c
t
i
v
e
l
y
,
 
w
i
t
h

a
n
 
e
f
f
i
c
i
e
n
t
 
p
r
o
b
l
e
m
 
d
e
v
e
l
o
p
m
e
n
t
.
-

,
.

.

H
y
p
.
 
3
-
3
:
 
T
h
e
 
1
5
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

c
o
n
c
e
n
t
r
a
t
e
 
o
n
 
c
o
n
c
e
p
t
u
a
l
 
i
n
f
o
r
m
a
t
i
o
n

d
e
v
e
l
o
p
i
n
g
 
b
r
o
a
d
 
s
o
l
u
t
i
o
n
 
i
m
p
l
i
c
a
t
i
o
n
s
,
.

H
y
p
.
 
3
-
4
:
 
T
h
e
 
1
5
-
s
t
e
p
 
s
t
r
a
t
e
g
y
 
s
h
o
u
l
d

r
e
l
a
t
i
v
e
l
y
 
e
f
f
i
c
i
e
n
t
 
i
n
i
t
i
a
l
l
y
i
y
i
t
h

l
i
t
t
l
e
 
c
h
a
n
g
e
 
o
v
e
r
 
t
i
m
e
.

(

i

.

H
y
p
.
 
3
-
5
:
 
T
h
e
 
1
5
 
-
s
t
e
p
 
s
t
r
a
t
e
g
y
-
 
s
h
o
u
l
d

p
r
o
d
u
c
e
 
c
o
n
s
i
s
t
e
n
t
l
y
 
h
i
g
h
-
l
e
v
e
l
 
s
O
l
u
-

t
i
a
n
s
 
w
i
t
h
 
a
n
 
e
m
p
h
a
s
i
s
 
o
n
 
t
h
o
t
O
u
s
h
n
e
s
s

a
n
d
 
i
n
n
o
v
a
t
i
o
n
.

4
.

,
.
/
.

.

.

i
'
t
,



T
E
S
T
 
S
T
R
A
T
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G
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H
Y
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O
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S
E
S

c
o
n
t
i
n
u
e
d

H
Y
P
O
T
H
E
S
E
S

D
E
S
C
R
I
P
T
I
O
N

--
__

_

.

-

.
.

.

,

l

t
h
e
 
p
r
o
b
l
e
m
,
 
w
i
t
h
 
a
 
w
h
o
l
e
 
s
y
s
t
e
m
 
v
i
e
w
 
o
f
 
t
h
e

p
r
o
b
l
e
m
 
a
n
d
 
i
t
s
 
s
o
l
u
t
i
o
n
,
 
i
t
 
s
h
o
u
l
d
,
 
b
e
 
p
o
s
s
i
-

b
l
e
 
t
o
 
g
e
n
e
r
a
t
e
 
v
e
r
y
 
h
i
g
h
 
q
u
a
l
i
t
y
 
s
o
l
u
t
i
o
n
s
;

w
i
t
h
 
a
n
 
e
m
p
h
a
s
i
s

on
c
o
n
c
e
p
t
u
a
l
 
t
h
i
n
k
i
n
g
,
 
t
h
e

s
o
l
u
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
i
m
a
g
i
n
a
t
i
v
e
 
a
n
d
 
i
n
n
o
v
a
-

t
i
v
e
;
 
a
b
o
v
e
 
a
l
l
,
 
w
i
t
h
 
t
h
e
 
i
n
c
e
n
t
i
v
e
 
a
n
d
 
m
o
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p
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c
t
i
v
e
,
 
w
o
r
k
a
b
l
e

s
t
r
a
t
e
g
y
 
t
h
e
 
s
u
b
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b
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p
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c
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c
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c
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p
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c
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c
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p
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c
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c
e
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
u
s
e
d
 
i
n

t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k
,
 
d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s

o
f
 
s
o
u
r
c
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p
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c
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c
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.
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p
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c
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c
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.
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c
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c
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p
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p
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c
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c
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.
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c
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c
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p
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.
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c
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c
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c
t
e
d
u
n
d
e
r
 
t
h
e
 
a
u
s
-

.
p
i
c
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c
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c
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c
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c
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c
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c
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a
c
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r
i
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p
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p
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.
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c
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c
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c
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c
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d
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i
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s
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r
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y
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c
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c
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c
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c
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c
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i
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c
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c
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c
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c
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c
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b
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n
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l
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d
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i
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.
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p
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p
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.
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.
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f
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c
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p
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p
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c
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p
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r
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c
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c
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c
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c
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n
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e
n
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c
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r
t
e
e
r
i
n
g

1
1
,
 
G
e
n
e
r
a
l
 
b
a
c
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c
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p
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c
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b
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c
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b
e
e
n
 
e
x
p
o
s
e
d

.
.

b

>
f
-

,
-

.

-
.

.

B
a
s
i
c
 
h
u
m
a
n
'
f
a
c
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c
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i
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i
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.
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c
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p
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c
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p
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p
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p
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c
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c
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p
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p
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c
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.
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c
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c
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b
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c
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c
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p
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p
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r
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t
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B
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n
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S
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r
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h
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s
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t
h
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p
e
c
i
f
i
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r
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c
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n
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o
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o
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i
n
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t
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l
i
n
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a
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g
i
v
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i
n
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h
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e
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o
r
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a
n
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a
c
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o
m
p
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n
i
e
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b
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e
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r
i
p
t
i
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n
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r
m
a
t
i
o
n

o
n
 
t
h
e
 
n
a
t
u
r
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f
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r
m
a
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w
i
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c
a
t
e
g
o
r
y
.

N
o
t
e
 
t
h
a
t
 
t
h
e
 
m
a
i
n
 
c
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i
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l
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s
e
c
t
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n
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e
a
c
h
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n
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c
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i
n
f
o
r
m
a
t
i
o
n
 
a
s
 
d
e
s
b
r
i
b
e
d
.
b
e
l
o
w
.

I
n
 
a
d
d
i
t
i
o
n
,
 
t
h
e
 
m
a
i
n

c
a
t
e
g
o
r
i
e
s
 
"
D
"
 
a
n
d
 
"
F
"
 
w
e
r
e
 
n
o
t
 
c
o
n
s
i
d
e
r
e
d
 
a
p
p
r
o
p
r
i
a
t
e

f
o
r
 
u
s
e
 
i
n
'
 
d
a
t
a
 
a
n
a
l
y
s
i
s
,
 
a
n
d
 
a
r
e
 
n
o
t
 
t
r
e
a
t
e
d
 
i
n
 
t
h
e

-1
r
e
s
u
l
t
s
.



I
N
F
O
R
M
A
T
I
O
N
 
B
A
N
K
 
S
T
R
U
C
T
U
R
E
.

I
N
F
O
R
M
A
T
I
O
N
 
T
Y
P
E

D
E
S
C
R
I
P
T
I
O
N

D
E
F
I
N
I
T
I
O
N
 
I
N
F
O
R
M
A
T
I
O
N

P
r
o
b
l
e
m
 
D
e
s
c
r
i
p
t
o
r
s

A
-
1
 
D
e
s
i
g
n
e
r
'
s
 
P
u
r
p
o
s
e
s
-

A
-
2
 
P
r
O
b
l
e
m
 
I
d
e
n
t
i
f
i
e
r
s

A
-
3
 
G
e
n
e
r
a
l
 
D
e
f
i
n
i
t
i
o
n
s
'
'

B
.
 
P
r
o
c
e
s
s
-
D
e
s
c
r
i
p
t
o
r
s

B
-
L
1
 
D
e
S
i
g
n
 
T
e
c
h
n
i
q
u
e
s

B
-
3
 
R
e
l
a
t
i
o
n
s
h
i
p
 
T
y
p
e
s

B
7
A
 
R
e
l
a
t
i
o
n
s
h
i
p
 
D
i
a
g
r
a
m
i
n
g

B
7
5
 
D
a
t
a
 
C
a
t
e
g
o
r
i
e
s

C
.
 
O
v
e
r
a
l
l
 
R
e
q
u
i
r
e
m
e
n
t
s

I
n
f
o
r
m
a
t
i
o
n
 
u
s
e
d
 
i
n
-
s
e
t
t
i
n
g
-
u
p
 
t
h
e
 
p
r
o
b
l
e
m
 
a
n
d
 
d
e
t
e
r
m
i
n
i
n
g

t
h
e
 
n
a
t
u
r
e
 
o
f
 
p
r
o
b
l
e
m
s
o
l
v
i
n
g
i
 
d
e
s
c
r
i
p
t
o
r
s
 
a
r
e
 
u
s
e
d
 
t
o
 
i
n
-

d
i
c
a
t
e
 
w
h
a
t
 
t
h
e
 
d
e
s
i
g
n
e
r
 
i
s
 
d
o
i
n
g
,
 
r
e
q
u
i
r
e
m
e
n
t
s
 
p
r
o
v
i
d
e
s

s
p
e
c
i
f
i
c
 
p
r
o
b
l
e
m
 
i
n
f
o
r
m
a
t
i
o
n
.

D
a
t
a
 
o
n
 
i
n
f
o
r
m
a
t
i
o
n
 
u
s
e

i
n
d
i
C
a
t
e
S
 
h
o
w
.
s
u
b
j
e
c
t
s
 
a
p
p
r
o
a
c
h
 
t
h
e
 
p
r
o
b
l
e
m
.

I
n
d
i
c
a
t
e
s
-
a
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
t
h
a
t
 
m
i
g
h
t
 
b
e
 
t
a
k
e
n
 
b
y

t
h
e
 
d
e
s
i
g
n
e
r
 
i
n
 
d
e
a
l
i
n
g
 
w
i
t
h
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
i
s
 
t
y
p
e
,

D
e
s
c
r
i
b
e
 
t
h
e
 
d
e
s
i
g
n
e
r
'
s
.
,
.
 
o
w
n
 
o
r
i
e
n
t
a
t
i
o
n
 
t
o
w
a
r
d
 
h
i
s
 
w
o
r
k
.

R
e
l
a
t
i
v
e
l
y
 
s
i
m
p
l
e
 
s
t
a
t
e
m
e
n
t
s
,
 
i
d
e
n
t
i
f
y
i
n
g
 
t
h
e
 
g
e
n
e
r
a
l
 
p
r
o
b
-

l
e
m
 
a
r
e
a
-
o
r
 
"
s
y
s
t
e
m
"
 
u
n
d
e
r
 
c
o
n
s
i
d
e
r
a
t
i
o
n
.

-
S
t
a
t
e
m
e
n
t
s
 
d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
r
 
"
p
u
r
p
o
s
e
"
 
'
o
f
 
t
h
e
 
p
r
o
-

p
o
s
e
d
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
s
y
s
t
e
m
,
 
w
h
a
t
 
i
t
-
i
s
 
s
u
p
p
o
s
e
d
 
t
o
 
d
o
.

A
l
t
e
r
n
a
t
i
v
e
 
t
e
c
h
n
i
q
u
e
s
,
,
h
e
u
r
i
s
t
i
c
s
,
 
o
r
g
a
n
i
z
a
t
i
o
n
a
l
 
p
r
i
n
c
i
p
l
e
s

t
h
a
t
 
m
i
g
h
t
 
b
e
 
u
s
e
d
 
b
y
 
t
h
e
 
d
e
s
i
g
n
e
r
 
i
n
 
p
r
o
c
e
s
s
i
n
g
 
p
r
o
b
l
e
m
 
i
n
-

f
o
r
m
a
t
i
o
n
,
 
i
n
c
l
u
d
e
d
 
t
o
 
a
l
l
o
w
 
s
u
b
j
e
c
t
s
 
t
o
 
i
d
e
n
t
i
f
y
 
s
p
e
c
i
f
i
c

D
i
f
f
e
r
e
n
t
.
 
s
p
e
c
i
f
i
c
 
t
o
o
l
s
,
 
t
e
c
h
n
i
q
u
e
s
,
 
o
r
 
m
e
t
h
o
d
s
,
 
s
e
r
i
e
s
 
o
f

o
p
e
r
a
t
i
o
n
s
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
w
i
t
h
i
n
 
t
h
e
 
s
t
r
a
t
e
g
y
.

D
e
s
c
r
i
b
i
n
g
 
d
i
f
f
e
r
e
n
t
 
w
a
y
s
 
o
f
 
"
g
r
o
u
p
i
n
g
"
 
i
n
f
o
r
m
a
t
i
o
n
 
b
a
s
e
d
 
o
n

t
y
p
e
 
o
f
 
r
e
l
a
;
t
i
o
n
s
h
i
p
,
o
r
 
i
n
t
e
r
a
c
t
i
o
n
.

A
l
t
e
r
n
a
t
i
v
e
 
"
g
r
a
p
h
i
c
"
 
s
y
m
b
o
l
s
 
w
h
i
c
h
 
c
o
u
l
d
 
b
e
 
r
e
n
d
e
r
e
d
 
i
n

c
h
a
l
k
 
t
o
 
i
n
d
i
c
a
t
e
 
t
e
c
h
n
i
q
u
e
s
 
b
e
i
n
g
 
u
s
e
d
.

I
n
d
i
c
a
t
e
s
 
"
t
y
p
e
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
"
,
 
c
a
t
e
g
o
r
i
e
s
 
w
h
i
c
h
 
c
o
u
l
d
 
b
e

u
s
e
d
 
t
o
 
"
l
a
b
e
l
"
 
d
i
f
f
e
r
e
n
t
 
i
n
f
o
r
m
a
t
i
o
n
 
g
r
o
U
p
i
n
g
s
.

S
t
a
t
e
M
e
n
t
s
 
a
b
o
u
t
 
p
r
o
b
l
e
m
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
s
 
m
i
g
h
t
.
 
b
e
 
g
i
v
e
n
 
b
y

a
 
h
y
p
o
t
h
e
t
i
c
a
l
-
"
c
l
i
e
n
t
"
 
o
r
 
d
e
v
e
l
o
p
e
d
-
u
p
o
n
 
e
x
a
m
i
n
a
t
i
o
n
 
o
f

t
h
e
 
p
r
o
b
l
e
m
 
s
i
t
u
a
t
i
o
n
.



I
N
F
O
R
M
A
T
I
O
N
 
B
A
N
R
 
S
T
R
U
C
T
U
R
E
 
c
o
n
t
i
n
u
e
d

I
N
F
O
R
M
A
T
I
O
N
 
T
Y
P
E

C
-
1
 
O
b
j
e
c
t
i
v
e
s
.

C
-
2
,
U
s
e
r
 
R
e
q
u
i
r
e
m
e
n
t
s

C
 
-
3
 
U
s
e
r
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

D
:
,
,
I
n
f
o
r
m
a
t
i
o
n
 
R
e
q
u
i
r
e
m
e
n
t
s
.

D
-
1
-
I
n
c
o
m
i
n
g
 
I
n
f
o
r
m
a
t
i
o
n

D
-
2
 
O
u
t
g
o
i
n
g
 
I
n
f
o
r
m
a
t
i
o
n

D
-
3

P
r
o
c
e
s
s
e
s

E
.
 
G
e
n
e
r
a
l
 
R
e
q
u
i
r
e
m
e
n
t
s

E
-
1
 
A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
P
o
l
i
c
y

E
-
2
 
T
e
c
h
n
i
c
a
l
 
L
i
m
i
t
a
t
i
o
n
s

E
-
4
 
B
u
i
l
d
i
n
g
 
S
i
t
e

E
-
5
 
N
a
t
u
r
a
l
 
:
S
i
t
e

D
E
S
C
R
I
P
T
I
O
N

I
n
d
i
c
a
t
i
n
g
 
w
h
a
t
j
a
t
o
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
b
y
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l

d
e
s
i
g
n
,
 
i
n
 
g
e
n
e
r
a
l
 
t
e
r
m
s
.

'
i
n
d
i
c
a
t
i
n
g
 
h
o
w
 
t
h
e
 
i
n
h
a
b
i

s
 
w
i
l
l
 
u
s
e
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
,

l
i
s
t
s
 
s
p
e
c
i
f
i
c
 
u
s
e
r
 
p
u
r
p
o
s
e
s
 
a
n
d
 
m
a
j
o
r
 
a
c
t
i
v
i
t
i
e
s
.

A
t
t
i
t
u
d
e
s
 
o
r
 
p
e
r
s
o
n
a
l
 
n
e
e
d
s
 
o
f
 
u
s
e
r
s
 
w
h
i
c
h
 
m
a
y
 
a
f
f
e
c
t

d
e
s
i
g
n
 
d
e
c
i
s
i
o
n
s
 
i
n
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
.

U
s
e
d
 
o
n
l
y
 
o
n
 
t
h
e
 
f
i
r
s
t
 
p
r
o
b
l
e
m
,
 
p
r
o
v
i
d
e
s
 
m
o
r
e
 
s
p
e
c
i
f
i
c
 
u
s
e
r

r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
 
t
e
r
m
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
u
s
e
 
w
i
t
h
i
n
 
t
h
e
 
e
n
v
i
r
o
n
-

m
e
n
t
a
l
 
S
y
s
t
e
m
:

T
y
p
e
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
e
n
t
e
r
i
n
g
 
t
h
e
 
s
y
s
t
e
m
,
 
w
h
i
c
h
 
m
u
s
t
 
b
e

p
r
o
c
e
s
s
e
d
 
i
n
 
s
o
m
e
 
w
a
y
.

T
y
p
e
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
l
e
a
v
i
n
g
 
t
h
e
 
s
y
s
t
e
m
,
 
w
h
i
c
h
 
m
u
s
t
 
b
e

p
r
e
p
a
r
e
d
 
o
r
 
p
r
o
c
e
s
s
e
d
.
 
i
n
 
s
o
m
e
 
w
a
y
 
J
o
y
 
t
h
e
 
u
s
e
r
.

D
i
f
f
e
r
e
n
t
 
p
r
o
c
e
s
s
e
s
 
o
r
 
p
r
o
c
e
d
u
r
e
s
 
u
s
e
d
 
i
n
 
h
a
n
d
l
i
n
g
 
t
h
e
 
i
n
-

f
o
r
m
a
t
i
o
n
 
w
i
t
h
i
n
 
t
h
e
 
s
y
s
t
e
m
.

D
e
s
c
r
i
b
e
s
 
a
d
d
i
t
i
o
n
a
l
 
f
a
c
t
o
r
s
 
n
o
t
.
d
i
r
e
c
t
l
y
 
r
e
l
a
t
e
d
 
t
o
 
u
s
e
r

r
e
q
u
i
r
e
m
e
n
t
s
,
 
i
n
 
t
h
i
s
 
c
a
s
e
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
w
e
r
e
 
l
e
f
t
 
o
p
e
n
-

e
n
d
e
d
 
w
i
t
h
 
m
i
n
i
m
u
m
 
c
o
n
s
t
r
a
i
n
t
 
o
n
 
t
h
e
 
p
r
o
b
l
e
m
.
.

C
o
n
d
i
t
i
o
n
s
.
t
h
a
t
 
m
i
g
h
t
 
b
e
 
i
m
p
o
s
e
d
 
b
y
 
g
r
o
u
p
s
 
"
s
p
o
n
s
o
r
i
n
g
"

t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
s
y
s
t
e
m
.

L
i
m
i
t
a
t
i
o
n
s
 
o
n
 
s
o
l
u
t
i
o
n
s
 
d
u
e
 
t
o
 
a
v
a
i
l
a
b
l
e
 
t
e
c
h
n
o
l
o
g
y
 
o
r

o
t
h
e
r
 
p
r
o
d
u
c
t
i
o
n
-
r
e
l
a
t
e
d
 
f
a
c
t
o
r
s
.

L
i
m
i
t
a
t
i
o
n
s
 
d
u
e
 
t
o
 
l
a
r
g
e
r
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
s
y
s
t
e
m
s
 
w
i
t
h
i
n
 
w
h
i
c
h

t
h
e
 
p
r
o
b
l
e
m
 
e
n
v
i
r
o
n
m
e
n
t
 
i
s
 
l
o
c
a
t
e
d
.

L
i
m
i
t
a
t
i
o
n
s
 
b
a
s
e
d
 
o
n
 
g
e
o
U
a
p
h
y
 
o
r
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
e

a
r
e
a
 
'
e
u
r
r
o
u
n
d
i
n
g
 
t
h
e
 
p
r
o
p
o
s
e
d
 
e
n
v
i
r
o
n
m
e
n
t
.



I
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F
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R
M
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N
 
B
A
N
K
 
S
T
R
U
C
T
U
R
E
 
c
o
n
t
i
n
u
e
d

I
N
F
O
R
M
A
T
I
O
N
 
T
Y
P
E

D
F
:
S
C
R
I
P
T
I
O
N

D
E
V
E
L
O
P
M
E
N
T
'
I
N
F
O
R
M
A
T
I
O
N

F
.
 
U
s
e
r
 
T
y
p
e
s

G
.
 
A
d
t
i
o
n
T
y
p
e
s

H
.
.
 
D
e
s
i
g
n
 
C
o
r
i
F
i
d
e
r
a
t
i
o
n
s

H
-
1
 
B
e
h
a
v
i
o
r
a
l
 
F
a
c
t
o
r
s

H
-
3
 
A
c
t
i
v
i
t
y
 
F
a
c
t
o
r
s
.

D
e
s
i
g
n
 
F
a
c
t
o
r
s

H
-
7
 
I
l
l
u
m
i
n
a
t
i
o
n
 
F
a
c
t
o
r
s

I
n
f
o
r
m
a
t
i
o
n
 
w
h
i
c
h
.
m
i
g
h

b
e
 
u
s
e
d
 
i
n
 
f
u
r
t
h
e
r
 
d
e
s
c
r
i
b
i
n
g
 
o
r

d
e
v
e
l
o
p
i
n
g
 
d
e
t
a
i
l
s
 
o

t
h
e
 
d
e
s
i
g
n
 
p
r
o
b
l
e
m
 
a
n
d
 
i
t
s
'
s
o
l
u
t
i
o
n
.

I
n
f
o
r
m
a
t
i
o
n
 
u
s
e
 
d
a
t
a
 
s
h
o
u
l
d
 
i
n
d
i
c
a
t
e
 
t
h
e
 
s
c
o
p
e
 
a
n
d
 
d
i
r
e
c
t
i
o
n

o
f
 
d
e
v
e
l
o
p
m
e
n
t
,
 
a
n
d
 
t
 
e
 
d
e
s
i
g
n
e
r
'
s
 
g
e
n
e
r
a
l
 
a
p
p
r
o
a
c
h
 
t
o
 
i
n
-

f
o
r
m
a
t
i
o
n
.

A
 
l
i
s
t
 
o
f
 
p
o
s
s
i
b
l
e
 
u
s
e
r
s
 
o
f
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
 
b
y
 
t
y
p
e
 
o
r
 
t
i
t
l
e
,

a
v
a
i
l
a
b
l
e
 
f
o
r
 
c
o
m
b
i
n
a
t
i
o
n
 
w
i
t
h
 
o
t
h
e
r
 
i
t
e
m
s
 
i
n
 
d
e
s
c
r
i
b
i
n
g

s
p
e
c
i
f
i
c
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
r
 
a
c
t
i
v
i
t
i
e
s
,
 
.
n
o
t
 
t
r
e
a
t
e
d
 
s
e
p
a
r
a
t
e
l
y

i
n
 
d
a
t
a
 
a
n
a
l
y
s
i
s
.

A
,
l
i
s
t
o
f
p
o
s
s
i
b
l
e
 
a
c
t
i
v
i
t
i
e
s
 
w
h
i
c
h
 
m
i
g
h
t
 
b
e
 
p
e
r
f
o
r
m
e
d
 
b
y
'

u
s
e
r
s
 
-
i
n
 
c
o
n
d
u
d
t
i
n
g
 
m
o
r
e
 
g
e
n
e
r
a
l
 
a
c
t
i
v
i
t
i
e
s
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n

t
h
e
 
u
s
e

r
e
q
u
i
r
e
m
e
n
t
s
.

S
e
t
s
 
o
f

t
e
m
s
 
l
i
s
t
i
n
g
 
p
o
s
s
i
b
l
e
 
c
o
n
s
i
d
e
r
a
t
i
O
n
s
 
o
r
 
c
r
i
t
e
r
i
a

u
s
e

e
s
t
a
b
l
i
s
h
 
p
r
o
b
l
e
m
.
l
i
m
k
t
a
t
i
o
n
s
.
o
r
 
r
e
q
u
i
r
e
m
e
n
t
s
,

u
s
u
a
l
l
y
 
i
n
 
"
a
d
j
e
c
t
i
v
e
"
 
a
i
m
 
t
o
 
b
e
 
u
s
e
d
 
w
i
t
h
 
o
t
h
e
r
 
s
p
e
c
i
f
i
c

r
e
q
u
i
r
e
m
e
n
t
,
 
a
c
t
i
v
i
t
y
,
 
o
r
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
 
i
t
e
m
s
.

1
'

C
o
n
s
i
d
e
r
a
t
i
o
n
s
 
i
n
 
m
a
n
-
e
n
v
i
r
o
n
m
e
n
t
a
l
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
a
s
r
e
n
t
e
d

t
o
 
a
t
t
i
t
u
d
e
s
 
a
n
d
 
p
s
y
c
h
o
l
o
g
i
c
a
l
 
w
e
l
l
-
b
e
i
n
g
'
.
.
*

-
-
-
-
-
?
O
n
s
i
d
e
r
a
t
i
o
n
s
 
r
e
l
a
t
e
d

t
o
 
t
h
e
 
d
e
s
i
g
n
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
s
 
o
r

e
n
v
i
r
o
n
m
e
n
t
a
l
 
c
o
m
p
o
n
e
n
t
s
 
t
o
.
a
c
c
o
m
m
o
d
a
t
e
 
s
p
e
c
i
f
i
c
 
u
s
e
r

a
c
t
i
v
i
t
i
e
s
.

G
e
n
e
r
a
l
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
d
e
s
i
g
n
 
o
f
 
a
 
s
t
r
u
c
t
u
r
e
,

o
r
 
c
o
n
f
i
g
u
r
a
t
i
b
n
 
f
o
r
,
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
.

S
p
e
c
i
f
i
c
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 
d
e
s
i
g
n
 
o
f
-
l
i
g
h
t
i
n
g
 
o
r
 
i
l
l
u
m
-

i
n
a
t
i
o
n
 
f
o
r
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
a
r
e
a
,



I
N
F
O
R
M
A
T
I
O
N
 
B
A
N
K
 
S
T
R
U
C
T
U
R
E
 
c
o
n
t
i
n
u
e
d

I
N
F
O
R
M
A
T
I
O
N
 
T
Y
P
E

*
D
E
S
C
R
I
P
T
I
O
N

J
.
 
R
e
s
e
a
r
c
h
 
I
n
f
o
r
m
a
t
i
o
n

B
a
s
i
c
 
m
a
n
-
e
n
v
i
r
o
n
m
e
n
t
 
r
e
l
a
t
i
o
n
s
h
i
p
s

i
d
e
n
t
i
f
i
e
d

d
e
g
r
e
e
 
b
y
 
f
o
r
m
a
l
 
r
e
s
e
a
r
c
h
 
t
o
 
b
e
 
u
s
e
d
 
a
s
 
d
e
s
i
g
n

i
n
 
d
e
t
e
r
m
i
n
i
n
g
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
f
o
r
 
s
o
l
u
t
i
o
n

c
o
l
l
,
z
)
o
n
e
n
t
s
.

'

1

i

P
h
y
s
i
c
a
l
 
d
i
m
e
n
s
i
o
n
s
 
a
n
d
 
o
t
h
e
r
 
l
i
m
i
t
a
t
l
o
n
S

h
u
m
a
n
-
u
s
e
r
 
i
n
t
e
r
a
c
t
i
n
g
 
w
i
t
h
 
d
i
f
f
e
r
e
n
t
 
e
n
v
i
r
o
n
m
e
n
t
a
l

B
a
s
i
c
 
p
s
y
c
h
o
l
o
g
i
c
a
l
 
r
e
s
p
o
n
s
e
s
 
t
o
 
d
i
f
f
e
r
e
n
t
-
e
n
V
i
t
o
n
m
e
n
t
a
l

d
i
e
m
e
n
t
s
*
o
r
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
.

,
J

B
a
c
k
g
r
o
u
n
d
 
i
n
f
o
r
m
a
t
i
o
n
 
u
s
u
a
l
l
y
 
a
v
a
i
l
a
b
l
e

o
n
 
a
 
s
u
r
v
e
y
 
o
f
 
t
e
c
h
n
i
c
a
l
 
l
i
t
e
r
a
t
u
r
e

i
n
 
t
h
e

a
r
e
a
s
,
 
a
p
p
l
i
c
a
b
l
e
.
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
c
r
i
t
e
r
i
a

s
o
l
u
t
i
o
n
 
d
e
v
e
l
o
p
m
e
n
t
.

L
i
s
t
s
 
b
y
 
n
a
m
e
 
d
i
f
f
e
r
e
n
t
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
,

o
r
 
e
q
u
i
p
m
e
n
t
,
 
t
y
p
i
c
a
l
l
y
 
p
r
o
v
i
d
e
d
 
I
n

e
n
v
i
r
o
n
m
e
n
t
s

t
o
 
t
h
e
 
t
e
s
t
 
p
r
o
b
l
e
m
.

.

D
e
s
c
r
i
b
e
s
 
c
o
n
f
l
i
c
t
s
,
 
d
i
f
f
i
c
u
l
t
i
e
s
,
 
s
p
e
c
i
a
l
'
d
e
s
i
g
n

t
i
o
n
s
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
d
e
s
i
g
n
e
r
s
 
w
o
r
k
i
n
g
 
i
n

S
p
e
c
i
f
i
c
.
 
S
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
 
o
r
.
c
o
m
b
i
n
a
t
i
o
n
s

d
e
v
e
l
o
p
e
d
 
b
y
 
d
e
s
i
g
n
e
r
s
 
s
o
l
v
i
n
g
 
s
i
m
i
l
a
r
.
 
p
r
b
b
,
l
e
M
s
.

D
r
a
w
i
n
g
s
 
o
f
 
f
l
o
o
r
 
p
l
a
n
s
 
s
h
o
w
i
n
g
e
n
v
i
r
o
n
m
e
n
t
a
l

t
y
p
i
c
a
l
l
y
 
s
r
o
v
i
d
e
d
 
f
o
r
 
s
i
t
u
a
t
i
o
n
s
 
o
f
 
t
h
i
s

.

I
n
f
o
r
m
a
t
i
o
n
 
o
f
 
a
 
g
e
n
e
r
a
l
 
n
a
t
u
r
e
.
p
r
O
v
i
d
e
d
i
n
.
c
o
n
t
r
a
s
t
.
t
o

l
i
s
t
i
n
g
 
o
f
 
s
p
e
c
i
f
i
c
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
 
i
n

t
i
o
n
,
 
i
n
c
l
u
d
e
s
 
b
o
t
h
 
o
v
e
r
v
i
e
w
 
s
t
a
t
e
m
e
n
t
s
 
o
n

a
n
d
 
s
o
l
u
t
i
o
n
 
m
o
d
i
f
e
r
s
 
u
s
e
d
 
t
o
 
p
r
o
v
i
d
e
 
d
e
t
a
i
l

e
l
e
M
e
n
t
s
.
 
D
a
t
a
 
o
n
 
i
n
f
o
r
m
a
t
i
o
k
u
S
e
 
i
n
d
i
c
a
t
e
s

w
h
i

s
u
b
j
e
c
t
s
 
w
e
n
t
 
b
e
y
o
n
d
 
t
h
e
 
b
a
s
i
c
 
e
l
e
m
e
n
t
s

a
n
d

e
c
i
f
y
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n
 
(
t
y
p
e
 
c
a
t
e
g
o
r
y

o
u
t
 
o
f
 
t
h
e
 
"
a
l
p
h
a
b
e
t
i
c
"
 
s
e
q
u
e
n
c
e
 
p
r
o
v
i
d
e
d

o
r
d
e
r
 
t
o
 
f
a
c
i
l
i
t
a
t
e
d
e
S
c
r
i
p
t
i
o
n
 
a
n
d
 
d
i
s
c
u
s
s
i
o
n
)
.t
o
 
s
o
m
e

c
r
i
t
e
r
i
a

e
l
e
m
e
n
t
s
 
o
r

.

.

r
e
l
a
t
e
d
 
t
o
 
t
h
e

e
l
e
m
e
n
t
s
.

I t
o
 
d
e
s
i
g
n
e
r
s
 
b
a
s
e
d

t
h
r
e
e
.
p
r
o
b
l
e
m

o
r
 
i
n
s
i
g
h
t
s
 
i
n

.

u
s
u
a
l
l
y
 
f
u
r
n
i
t
u
r
e

s
i
m
i
l
a
r

.

c
o
n
s
i
d
e
r
a
-

s
i
m
i
l
a
r
 
a
r
e
a
s
.

o
f
 
e
l
e
m
e
n
t
s

c
o
n
f
i
g
u
r
a
t
i
o
n
s

t
y
p
e
.

t
h
e

t
h
e
 
f
o
l
l
o
w
i
n
g
.
 
s
e
c

s
o
l
u
t
i
o
n
 
a
p
p
r
o
a

e
s
,

t
o
 
s
p
e
d
i
f
i
c

.

t
h
e
 
d
e
g
r
e
e
 
t
o

i
n
 
d
e
v
e
l
o
p
i
n
g

c
o
d
e
s
 
a
r
e
 
p
r
e
s
e
n
t
e
d

t
o
 
s
u
b
j
e
c
t
s
,
 
i
n

f-
-4

-
.
.
.
!

.

W

,

-
'

J
-
1
 
E
r
g
o
n
o
m
i
c
 
F
a
c
t
o
r
s

- J
 
-
7
 
P
s
y
c
h
o
l
o
g
i
c
a
l
 
F
a
c
t
o
r
s

.

K
.
 
G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n
.

,

K
-
1
 
S
t
a
n
d
a
r
d
 
E
l
e
m
e
n
t
s

K
-
4
o
 
T
y
p
i
c
a
l
 
P
r
o
b
l
e
m
s

.

K
-
5
 
T
y
p
i
c
a
l
 
S
o
l
u
t
i
o
n
s

.
.

.
.

K
-
7
 
T
y
p
i
c
a
l
 
L
a
y
d
u
t
s

S
O
L
U
T
I
O
N
 
D
E
S
C
R
I
P
T
I
O
N

.

I
N
F
O
R
M
A
T
I
O
N

,



I
N
F
O
R
M
A
T
I
O
N
 
B
A
N
K
 
S
T
R
U
C
T
U
R
E
 
c
o
n
t
i
n
u
e
d

.

I
N
F
O
R
M
A
T
I
O
N
 
T
Y
P
E
,

4
.
0
1
E
S
C
R
I
E
I
T
O
N

L
.
 
-
G
e
n
e
r
a
l
 
E
l
e
m
e
0
 
C
l
a
s
s
e
s

1

L
i
s
t
s
.
o
f
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f

s
o
l
U
t
i
o
n
 
e
l
e
m
e
n
t
 
b
y
 
"
g
e
n
e
r
i
c
"

n
a
m
e
 
o
r
 
t
i
t
l
e
,
 
p
r
o
v
i
d
e
d
 
f
o
r
 
u
s
e
 
i
n
 
o
u
t
l
i
n
e
 
o
r
 
s
k
e
t
c
h
'
s
o
l
u
-

t
i
o
n
s
,
 
a
n
d
 
f
o
r
 
t
h
e
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
g
e
n
e
r
a
l
 
r
e
q
u
i
r
e
m
e
n
t
 
s
t
a
t
e
-

m
e
n
t
s
.

S
m
a
l
l
e
r
 
i
t
e
m
s
 
s
u
c
h
 
a
s
 
p
a
p
e
r
,
 
p
e
n
C
i
l
,
 
f
o
o
d
,
 
e
t
c
.
 
u
s
e
d
 
w
i
t
h

s
t
o
r
a
g
e
 
o
r
 
w
o
r
k
 
s
p
a
c
e
.

,
,

E
q
u
i
p
m
e
n
t
 
u
s
e
d
 
a
s
 
t
o
o
l
s
 
o
r
 
c
o
m
m
u
n
i
c
a
t
i
o
n
 
d
e
v
i
c
e
s
 
i
n

n
n
e
c
t
i
o
n

w
i
t
h
 
d
i
f
f
e
r
e
n
t
 
a
c
t
i
v
i
t
i
e
s
.

.
.

S
e
a
t
i
n
g
,
 
W
o
r
k
 
s
u
r
f
a
c
e
s
,
 
S
t
o
r
a
g
e
,
 
e
t
c
.

,
.

.
S
t
o
r
a
g
e
,
 
C
i
r
c
u
l
a
t
i
o
n
 
S
p
a
C
,
 
e
t
c
.

-
,

W
a
l
l
s
,
 
C
e
i
l
i
n
g
,
 
D
o
o
r
s
,
 
e
t
c
.

E
q
u
i
p
m
e
n
t
 
S
u
r
f
a
c
e
s
,
.
W
a
l
l
 
S
u
r
f
a
c
e
s
 
e
t
c
.

B
u
i
l
t
-
I
n
,
'
W
a
l
l
-
M
o
u
n
t
e
d
 
e
t
c
.

-

.
-

.

S
e
t
s
 
o
f
 
d
e
s
i
g
n
 
7
a
s
s
u
m
p
t
i
o
n
s
"
 
d
e
s
c
r
i
b
i
n
g
 
a
l
t
e
r
n
a
t
i
v
e
 
a
0
-

p
t
o
a
c
h
e
s
 
o
r
 
o
r
i
e
n
t
a
t
i
o
n
s
 
t
o
w
a
r
d
 
t
h
e
 
p
r
o
b
l
e
m
 
s
o
l
u
t
i
o
n
;
 
u
s
e
d

f
o
r
 
c
o
n
c
e
p
t
u
a
l
 
o
r
,
s
k
e
t
c
h
 
s
o
l
u
t
i
o
n
s
 
t
o
 
i
n
d
i
c
a
t
e
'
 
l
i
k
e
l
y

d
i
r
e
c
t
i
o
n
s
r
f
o
r
-
 
f
u
r
t
h
e
r
 
d
e
v
e
l
o
p
M
e
n
t
.

I
d
e
n
t
i
f
i
e
s
 
d
i
f
f
e
r
e
n
t
 
r
o
o
m
 
a
r
e
a
s
 
b
y
 
m
a
j
o
r
 
a
c
t
i
v
i
t
y
 
o
r
 
f
u
n
c
t
i
o
n
.

.

O
v
e
r
a
l
l
 
"
s
t
y
l
e
"
 
o
r
 
t
h
e
m
e
 
f
o
r
 
f
u
r
n
i
t
u
r
e
,
 
d
e
c
o
r
,
 
e
t
c
.

G
e
n
e
r
a
l
 
t
y
p
e
 
o
r
 
d
e
g
r
e
e
 
o
f
 
d
e
p
e
n
d
e
n
c
e
 
o
n
 
m
e
c
h
a
n
i
c
a
l
 
a
i
d
s
.

G
e
n
e
r
a
l
 
t
y
p
e
 
o
r
 
f
u
n
c
t
i
o
n
:
 
o
f
 
r
o
o
m
 
l
i
g
h
t
i
n
g
.

/

T
y
p
e
 
o
r
 
a
m
o
u
n
t
 
o
f
 
r
o
o
m
 
s
p
a
C
e
 
t
o
 
b
e
 
p
r
o
v
i
d
e
d
.

.
'

T
y
p
e
 
o
r
 
d
e
g
r
e
e
.
o
f
 
e
n
c
l
o
s
u
r
e
o
f
 
r
o
o
m
 
s
p
a
c
e
.

,
.
H

T
h
e
m
e
 
o
r
 
a
t
i
k
)
s
p
h
e
t
e
 
t
o
 
b
e
 
.
e
s
t
a
b
l
i
s
h
e
d
 
b
y
 
f
u
r
n
i
s
h
i
n
g
s
.

_
.

L
-
1
 
M
a
t
e
r
i
a
l
 
T
y
p
e
s

L
 
-
2
 
E
q
u
i
p
m
e
n
t
 
T
y
p
e
s

L
 
-
4
 
F
u
r
n
i
t
u
r
e
 
T
y
p
e
s
,

L
-
5
 
S
p
a
c
e
 
T
y
p
e
s

L
 
-
7
 
E
n
c
l
o
s
u
r
e
 
T
y
p
e
s

L
 
-
8
 
F
u
r
n
i
s
h
i
n
g
 
T
y
p
e
s

L
-
9
 
A
r
r
a
n
g
e
m
e
n
t
 
T
y
p
e
s

4
S
o
l
u
t
i
o
n
 
C
o
n
c
e
p
t
s

-
.

Z
-
1
 
F
u
n
c
t
i
O
n
a
l
.
 
A
r
e
a

C
o
n
c
e
p
t
6

Z
-
4
 
S
t
y
l
e
 
C
o
n
c
e
p
t
s

Z
-
5
 
E
q
u
i
p
m
e
n
t
 
C
O
n
c
e
p
t
s

Z
7
6
.
L
i
g
h
t
i
n
g
 
C
o
n
c
e
p
t
s

.
.

Z
-
7
 
S
p
a
c
e
 
C
o
n
c
e
p
t
s

Z
-
8
 
E
n
c
l
O
s
t
r
e
 
C
o
n
c
e
p
t
s

Z
-
9
 
F
U
r
n
i
s

C
o
n
c
e
p
t
s



I
N
F
O
R
M
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T
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B
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N
K
 
S
T
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R
E

c
o
n
t
i
n
u
e
d

-

I
N
F
O
R
M
A
T
I
O
N
 
T
Y
P
E

`
D
E
S
C
R
I
P
T
I
O
N

Z
.
,
-
A
 
A
r
r
a
l
i
g
e
m
e
n
t
.
C
o
n
c
e
p
t
s

Z
-
q
i
-
E
x
p
r
e
s
s
i
o
n
 
C
o
n
c
e
p
t
s

,
.

W
.
 
G
r
a
p
h
i
c
 
E
l
e
m
e
n
t

A
l
t
e
r
n
a
t
i
v
e
_
g
r
o
u
p
i
n
g
-
a
p
p
r
i
o
a
c
h
e
s
 
f
o
r
-
f
u
r
n
i
t
u
r
e
 
a
n
d
 
e
q
u
i
p
m
e
n
t
.

O
v
e
r
a
l
l
 
i
m
p
i
e
s
s
i
o
n
 
o
r
 
c
h
a
r
a
c
t
e
r
 
o
f
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l

S
e
t
s
 
o
f
 
d
r
a
w
i
n
g
s
 
i
l
l
u
s
t
r
a
t
i
n
g
 
a
 
s
e
l
e
c
t
e
d
 
s
a
m
p
l
e
 
o
f
 
s
o
l
u
t
i
o
n

e
l
e
m
e
n
t
s
,
:
 
p
r
o
v
i
d
e
d
 
t
o
 
s
u
p
p
l
y
 
a
d
d
i
t
i
o
n
a
l
 
d
e
t
a
i
l
 
a
n
d
 
a
l
l
o
w

s
u
b
j
e
c
t
s
 
t
o
 
b
e
t
t
e
r
 
v
i
s
u
a
l
i
z
e
 
s
o
l
u
t
i
o
n
 
a
l
t
e
r
n
a
t
i
v
e
s
.

C
h
a
i
r
s
,
 
c
o
u
c
h
e
s
,
 
e
t
c
.

r

D
e
s
k
s
,
 
w
o
r
k
-
t
a
b
l
e
s
,
 
c
4
b
O
a
r
d
s
,
 
e
t
c
.

S
t
a
n
d
a
r
d
,
 
b
a
y
,
 
c
l
e
r
e
s
t
o
r
y
 
w
i
n
d
o
w
s
,
 
e
t
c
.

S
i
n
g
l
e
,
 
d
o
u
b
l
e
,
 
d
u
t
c
h
 
d
o
o
r
s
,
 
e
t
c
.

-
:
,

S
g
u
a
r
e
,
 
r
e
c
t
a
n
g
u
l
a
r
,
 
t
r
a
p
e
z
o
i
d
%
4
_
w
i
t
h
 
d
i
f
f
e
r
e
n
t
 
p
r
?
p
o
r
t
i
o
n
s
,

f
o
r
 
u
s
e
 
i
n
 
s
o
l
u
t
i
o
n
 
V
i
s
u
a
l
i
z
a
t
i
6
E
7
a
n
d
 
i
d
e
n
t
i
f
i
c
a
t
i
p
n

s
p
a
c
e
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
s
.
'

S
e
t
s
_
o
f
 
p
r
o
p
e
r
t
i
e
s
 
t
o
 
b
e
i
n
c
l
u
d
e
d
 
i
n
 
d
e
t
a
i
l
s
 
o
r
 
s
p
e
c
i
f
i
c
a
-

t
i
o
n
s
 
o
f
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
 
t
o
 
i
n
c
r
e
a
s
e
 
p
r
e
c
i
s
i
o
n
 
o
r

h
e
n
s
i
v
e
n
e
s
s
 
o
f
d
e
s
c
r
i
p
t
i
o
n
.
.

C
o
n
S
t
r
U
b
t
i
o
n
 
m
a
t
e
r
i
a
l
s
 
s
u
c
h
 
a
s
 
w
o
o
d
,
 
r
a
t
t
a
n
,
 
s
t
o
n
e
.

-
,

C
O
n
s
t
r
u
c
t
i
o
n
 
m
a
t
e
r
i
a
l
s
 
s
u
c
h
 
a
s
 
s
t
e
e
l
,
 
p
l
a
s
t
i
c
,
 
g
l
a
s
s
.

.

R
o
u
g
h
,
 
s
m
o
o
t
h
,
 
t
e
x
t
u
r
e
d
,
 
e
t
c
.

u

R
e
d
,
 
Y
e
l
l
o
w
;
 
G
r
e
e
n
,
 
e
t
c
.

,

B
r
i
g
h
t
,
 
M
u
t
e
d
,
 
D
a
r
k
,
 
e
t
c

s
y
s
t
e
m
.

o
f

o
m
p
r
e

D
e
s
c
r
i
p
t
i
o
n
s

W
-
1
 
B
o
d
y
 
S
u
p
p
o
r
t
-

C
o
n
f
i
g
u
r
a
t
i
o
n
s

W
-
4
 
W
o
r
k
 
'
S
u
r
f
a
c
e
 
a
n
d

S
t
o
r
a
g
e
 
C
o
n
f
i
g
u
r
a
t
i
o
n
s

W
-
6
 
W
i
n
d
o
w
 
C
o
n
f
i
g
u
r
a
t
i
o
n
s

W
-
7
 
D
o
o
r
 
-
C
o
n
f
i
g
u
r
a
t
i
o
n
s

.
W
-
8
 
F
l
o
o
r
 
P
l
a
n

C
o
n
f
i
g
u
r
a
t
i
o
n
s

X
=
/
.
 
E
l
e
m
e
n
t
 
S
p
e
c
i
f
i
c
a
t
i
o
n
s

-
1
 
N
a
t
u
r
a
l
 
M
a
t
e
r
i
a
l
'
s

X
7
4
 
A
r
t
i
f
i
c
i
a
l
 
M
a
t
e
r
i
a
l
s

X
-
6
 
S
u
r
f
a
c
e
 
T
r
e
a
t
m
e
n
t

'
Y
 
-
1
 
C
o
l
o
r
i
 
H
u
e

-
.

Y
 
-
4
 
C
o
l
o
r
,
 
Q
u
a
l
i
t
y
,

S
O
L
U
T
I
O
N
 
E
L
E
M
E
N
T
S

I
N
F
O
R
M
A
T
I
O
N

L
i
s
t
s
 
m
o
r
e
 
t
h
a
n
 
3
0
0
 
s
e
p
a
r
a
t
e
 
i
t
e
m
s
 
t
h
a
t
 
m
i
g
h
t
 
b
e
 
i
n
c
l
u
d
e
d

a
s
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
 
i
n
 
t
h
e
.
f
i
n
a
l
 
s
b
l
u
t
i
o
n
.
 
D
a
t
a

o
n
.
i
n
f
o
r
m
a
-

t
i
o
n
°
u
s
e
 
s
h
o
u
l
d
 
i
n
d
i
c
a
t
e
 
t
h
e
 
s
c
o
p
e
 
o
r
 
d
e
g
r
e
e
 
o
f
 
c
o
m
p
l
e
x
i
t
y
 
.
.
4

i
n
 
s
o
l
u
t
i
o
n
 
d
e
v
e
l
o
p
m
e
i
i
t
:

.
u
-
1



M
-
N
.
 
M
a
t
e
r
i
a
l
 
E
l
e
m
e
n
t
s

M
-
1
 
M
a
o
r
 
M
a
t
e
r
i
a
l
s

N
-
1
 
G
e
n
e
r
a
l
 
M
a
t
e
k
i
a
l
s

,
0
-
Q
,
 
F
u
r
n
i
t
u
r
e
 
E
l
e
m
e
n
t
s

O
 
1
 
B
o
d
y
 
S
u
p
p
o
r
t

W
O
r
k
 
S
u
r
f
a
c
e
s

Q
-
1
 
S
t
o
r
a
g
e

R
-
S
 
E
q
u
i
p
m
e
n
t
 
E
l
e
m
e
n
t
s

R
-
1
 
M
a
j
o
r
 
E
q
u
i
p
m
e
n
t

.

S
-
1
 
G
e
n
e
r
a
l
 
E
q
u
i
p
m
e
n
t

T
-
V
 
A
n
c
i
l
l
a
r
y
 
E
l
e
m
e
n
t
s

T
-
1
 
B
u
i
l
d
i
n
g
 
S
e
r
v
i
c
e
s

M
a
j
o
r
 
E
n
c
l
o
s
u
r
e
s

V
-
1
'
G
e
n
e
r
a
l
'
E
n
c
l
o
s
u
r
e
s

D
i
f
f
e
r
e
n
t
 
l
i
-
t
e
r
 
a
l
s

e
n
v
i
r
o
n
m

t
 
s
y
s
t
e
m
.

M
o
s
t
 
i
m
m
e
d
i
a
t
e
l
y
 
i
n
v
o
l
v
e
d

n
 
u
s
e
r
 
a
c
t
i
v
i
t
i
e
s
.

S
e
c
o
n
d
a
r
y
 
o
r
 
s
u
p
p
o
r
t
 
m
a
t
e
r
i
a
l
s
,
 
l
e
s
s
 
i
m
p
o
r
t
a
n
t
.

o
m
m
o
d
a
t
e
d
 
i
n
 
t
h
e
 
s
o
l
u
t
i
o
n

D
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
f
u
r
n
i
t
u
r
e
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
s
o
l
u
t
i
o
n
.

D
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
s
e
a
t
i
n
g
,
 
c
h
a
i
r
s
.
,
 
c
o
u
c
h
e
s
,
 
b
e
d
s
,
 
e
t
c
.

D
e
s
k
s
,
 
t
a
b
l
e
s
,
 
c
o
u
n
t
e
r
s
,
 
e
t
c
.

B
i
n
s
,
 
f
i
l
e
s
,
 
c
u
p
b
o
a
r
d
s
,
 
c
l
o
s
e
t
s
,
 
e
t
c
.

D
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
s
o
l
u
t
i
o
n
.

T
y
p
e
w
r
i
t
e
r
s
,
 
t
e
l
e
p
h
o
n
e
s
,
 
c
o
m
p
u
t
e
r
s
,
 
e
t
c
.

C
l
o
c
k
s
,
 
s
t
a
p
l
e
r
s
,
 
d
r
i
n
k
i
n
g
 
f
o
u
n
t
a
i
n
s
,
 
e
t
c
.

D
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
e
l
e
m
e
n
t
s
 
w
h
i
c
h
 
w
h
i
l
e

t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
,
 
a
r
e
 
i
m
p
o
r
t
a
n
t
 
f
a
c
t
o
r
s

m
e
n
t
a
l
 
'
s
y
s
t
e
m
,

H
o
t
 
a
i
r
,
 
c
o
o
l
 
a
i
r
,
 
c
o
l
d
 
w
a
t
e
r
,
 
c
o
m
p
r
e
s
s
e
d
 
a
i
r
,
 
e
t
c
.

-
D
o
o
r
s
,
 
w
i
n
d
o
w
s
,
'
 
w
a
l
l
s
,
 
c
e
i
l
i
n
g
s
,
 
e
t
c
.

W
i
n
d
o
w
 
c
o
v
e
r
i
n
g
s
,
 
f
l
O
o
r
 
c
o
v
e
r
i
n
g
s
,
 
e
t
c
.
-

l
e
s
s

i
n
 
a
n

i
m
m
e
d
i
a
t
e
 
i
n

o
v
e
r
a
l
l
 
e
n
v
i
r
o
n
-



A
p
p
e
n
d
i
x
 
C
-
3

I
n
f
o
r
m
a
t
i
o
n
 
P
r
o
C
e
s
s
i
n
g
.
O
p
e
r
a
t
i
o
n
s

T
h
i
s
 
1
4
t
s
 
t
h
e
 
m
a
j
o
r
-
t
y
p
e
s
 
o
f
 
p
p
e
r
a
t
i
o
n
s
 
w
h
i
c
h
 
a
r
e

p
o
s
s
i
b
r
e
.
u
s
i
n
g
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
.
i
t
e
m
s
i
n
 
t
h
e
 
b
a
n
k
s
,

a
n
d
 
w
h
i
c
h
 
w
e
r
e
 
e
m
p
l
o
y
e
d
 
b
y
 
s
u
b
j
e
c
t
s
 
i
n
 
t
h
e
 
e
x
p
e
r
i
-

m
e
n
t
.
 
T
h
e
 
o
p
e
r
a
t
i
o
n
s
 
a
r
e
,
 
l
i
s
t
e
d
'
-
b
y
 
m
a
i
n
 
t
i
t
l
e
,
 
w
i
t
h

d
e
s
c
r
i
p
t
i
v
e
 
m
a
t
e
r
i
a
l
 
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
n
a
t
u
r
e
 
a
n
d

v
a
r
i
a
b
l
e
s
'
i
n
v
o
l
v
e
d
 
i
n
 
e
a
c
h
 
o
p
e
r
a
t
i
o
n
.
 
T
h
i
s
 
l
i
s
t
i
n
g

w
a
s
 
u
s
e
d
 
a
s
 
C
r
i
t
e
r
i
a
 
i
n
 
t
h
e
 
d
e
s
i
g
n
 
O
f
 
t
h
e
 
a
p
p
a
r
a
t
u
s

i
n
 
a
n
 
a
t
t
e
m
p
t
 
t
o
 
p
r
o
v
i
d
e
 
f
o
r
 
s
u
b
j
e
C
t
 
e
a
s
e
 
a
n
d

C
p
n
v
e
n
i
e
n
c
e
 
o
f
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
s
e
 
o
p
e
r
a
t
i
o
n
s
. a

C
O
'



I
N
F
O
R
M
A
T
I
O
N
 
P
R
O
C
E
S
S
I
N
G
 
O
P
E
R
A
T
I
O
N
S

O
P
E
R
A
T
I
O
N

L
 
I
n
f
o
r
m
a
t
i
o
n
 
-
S
e
l
e
c
t
i
o
n

2
.
 
I
n
f
o
r
m
a
t
i
o
n
.
 
G
r
o
u
p
i
n
g

3
I
n
f
o
r
m
a
t
i
o
n

R
,
l
a
t
i
o
n
s
h
i
p

4
.
 
I
n
f
o
r
m
a
t
i
o
n
 
D
i
s
p
o
s
i
t
i
o
n

D
E
S
C
R
I
P
T
I
O
N

T
h
e
 
p
h
y
s
i
c
a
l
 
s
e
l
e
c
t
i
o
n
 
a
n
d
 
r
e
m
o
v
a
l
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
f
r
o
m

t
h
e
 
i
n
f
o
t
m
a
t
i
o
n
 
b
a
n
k
 
f
o
r
 
u
s
e
 
i
n
 
p
r
o
b
l
e
m
-
 
s
o
l
v
i
n
g
.
 
T
h
i
s

s
h
o
u
l
d
 
o
c
c
u
r
 
m
o
r
e
 
o
r
 
l
e
s
s
 
c
o
n
t
i
n
u
a
l
l
y
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
p
t
o
c
e
s
s

a
n
d
 
m
a
y
 
i
n
v
o
l
v
e
 
r
e
v
i
e
w
 
o
f
 
m
a
t
e
r
i
a
l
s
 
i
n
 
t
h
e
 
b
a
n
k
,
 
p
o
s
s
i
b
l
y

M
a
k
i
n
g
 
c
o
m
p
a
r
i
s
o
n
s
 
w
i
t
h
'
i
t
e
m
s
 
p
r
e
v
i
o
u
s
l
y
 
s
e
l
e
c
t
e
d
 
a
n
d

d
e
v
e
l
o
p
i
n
g
 
l
o
g
i
c
a
l
 
c
r
i
t
e
r
i
a
 
f
o
r
 
s
e
l
e
c
t
i
o
n
 
o
r
 
r
e
j
e
C
t
i
o
n
,
 
m
a
y

a
l
s
o
 
i
n
v
o
l
v
e
 
c
o
m
p
a
r
i
s
o
n
s
 
w
i
t
h
i
n
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k
 
e
i
t
h
e
r

b
e
t
w
e
e
n
 
i
t
e
m
s
 
i
n
 
t
h
e
.
s
a
m
e
 
c
a
t
e
g
o
r
y
,
 
p
r
 
b
e
t
w
e
e
n
 
i
t
e
m
s
,
 
f
r
o
m

d
i
f
f
e
r
e
n
t
 
c
a
t
e
g
o
r
i
e
s
 
a
n
d
 
l
o
c
a
t
i
o
n
s
 
w
i
t
h
i
n
 
t
h
e
 
b
a
n
k
.
.

T
h
e
 
p
h
y
s
i
c
a
l
 
g
r
o
u
p
i
n
g
 
o
f
 
i
t
e
m
s
 
i
n
 
j
u
x
t
a
p
o
s
i
t
i
o
n
 
t
o
 
e
a
c
h

.
o
t
h
e
r
 
o
n
 
a
 
w
o
r
k
 
d
i
s
p
l
a
y
 
s
u
r
f
a
c
e
 
t
o
"
f
a
c
i
l
i
t
i
a
t
e
 
c
o
m
p
a
r
i
s
o
n

o
r
 
a
s
s
o
c
i
a
t
i
o
n
,
 
t
o
 
f
o
r
m
 
c
o
m
p
o
u
n
d
 
s
t
a
t
e
m
e
n
t
s
,
 
o
r
 
t
o
 
i
n
d
i
c
a
t
e

c
o
n
c
e
p
t
u
a
l
 
r
e
l
a
t
i
o
n
s
h
i
p
s
.
 
T
h
i
S
 
s
h
o
u
l
d
 
b
e
 
h
i
g
h
l
y
 
f
l
e
x
i
b
l
e
,

p
e
r
m
i
t
t
i
n
g
 
d
i
f
f
e
r
e
n
t
 
s
i
z
e
 
a
n
d
 
t
y
p
e
s
 
o
f
.
g
t
o
u
p
i
n
g
s
,
 
d
i
f
f
e
r
e
n
t

p
h
y
s
i
c
a
l
.
c
o
n
f
i
g
u
r
a
t
i
o
n
s
,
 
f
o
r
m
i
n
g
 
a
n
d
 
r
e
f
o
r
m
i
n
g
 
g
r
o
u
p
s
 
i
n

d
i
f
f
e
r
e
n
t
 
c
o
m
b
i
n
a
t
i
o
n
s
,
 
u
s
i
n
g
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
i
n
 
d
i
f
f
e
r
e
n
t

w
a
y
s
 
a
n
d
 
i
n
'
 
d
i
f
f
e
r
e
n
t
 
a
p
p
l
i
c
a
t
i
o
n
s
.

T
h
e
 
'
e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
d
i
f
f
e
r
e
n
t
 
i
t
e
m
s
 
o
r
g
r
o
u
p
s
 
o
f
 
i
t
e
m
s
 
i
n

p
h
y
s
i
c
a
l
.
 
j
u
x
t
a
p
o
s
i
t
i
o
n
 
d
e
m
o
n
s
t
r
a
t
i
n
g
 
m
o
r
e
 
c
o
m
p
l
e
x
 
r
e
l
a
t
i
o
n
-
.

s
h
i
p
s
.
 
a
n
d
 
f
a
c
i
l
i
t
a
t
i
n
g
 
c
o
m
p
r
e
h
e
n
s
i
o
n
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
i
n
g
.
.

T
h
i
s
 
s
h
o
u
l
d
 
a
l
s
o
 
b
e
 
f
l
e
x
i
b
l
e
,
.
p
e
r
m
i
t
t
i
n
g
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s

a
n
d
 
d
e
g
r
e
e
s
 
O
f
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
t
b
 
b
e
 
e
s
t
a
b
l
i
s
h
e
d
 
a
n
d
 
d
e
s
c
r
i
b
e
d
,

i
n
c
l
u
d
i
n
g
 
h
i
e
r
a
r
c
h
i
d
a
l
 
a
n
d
 
s
u
b
s
y
s
t
e
m
 
r
e
l
a
t
i
o
n
s
h
i
p
s
,
 
a
n
d

a
l
l
o
w
i
n
g
 
i
n
d
i
v
i
d
u
a
l
 
i
t
e
m
s
 
o
r
 
g
r
o
u
p
s
 
t
o
 
b
e
 
r
e
l
a
t
e
d
'
i
p
 
d
i
f
-

l
e
r
e
n
t
-
.
d
i
r
e
c
t
i
o
n
s
;
 
c
o
m
p
l
e
x
 
c
h
a
i
n
s
 
o
r
 
s
e
r
i
e
s
 
o
f
 
'
t
e
l
a
t
i
o
n
s
h
i
p
s

m
a
y
 
a
l
s
o
 
b
e
 
d
e
s
c
r
i
b
e
d
,
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
s
h
o
u
l
d
 
a
l
s
o
 
b
e
 
e
a
s
i
l
y

f
o
r
m
e
d
 
a
n
d
 
r
e
f
o
r
m
e
d
 
i
n
 
d
i
f
f
e
r
e
n
t
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
.

T
h
e
 
f
u
t
t
h
e
r
 
p
r
o
c
e
s
s
i
n
g
 
o
f
 
i
n
d
i
v
i
d
u
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
a
f
t
e
r

s
e
l
e
c
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
p
h
y
s
i
c
a
l
 
r
e
m
o
v
a
l
-
a
n
d
 
s
t
o
r
a
g
e
 
o
f

i
t
e
m
s
 
o
u
t
s
i
d
e
 
o
f
 
t
h
e
 
m
a
j
o
r
 
w
o
r
k
-
d
i
s
p
l
a
y
 
a
r
e
a
,
 
a
n
d
 
t
h
e

"
f
l
a
g
g
i
n
g
"
 
o
f
 
i
t
e
m
s
 
t
o
 
i
d
e
n
t
i
f
y
'
i
t
e
m
s
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
d
i
s
-

c
a
r
d
e
d
 
a
s
 
u
n
s
u
i
t
a
b
l
e
 
a
f
t
e
r
 
s
e
l
e
c
t
i
o
n
,
 
o
r
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n

g
i
v
e
n
 
p
a
r
t
i
c
u
 
,
l
a
r
 
i
m
p
o
r
t
a
n
c
e
 
o
r
 
p
r
i
o
t
i
t
y
 
b
y
 
t
h
e
 
d
e
s
i
g
n
e
r
-

s
m
b
j
e
c
t
s



I
N
F
O
R
M
A
T
I
O
N
 
P
R
O
C
E
S
S
I
N
G

O
P
E
R
A
T
I
O
N
S
 
c
o
n
t
i
n
u
e
d

O
P
E
I
R
A
T
I
O
N

D
E
S
C
R
I
P
T
I
O
N

I
n
f
o
r
m
a
t
i
o
n
 
M
o
d
i
f
i
c
a
t
i
o
n

.
I
n
f
o
r
m
a
t
i
o
n

C
o
n
s
i
d
e
r
a
t
i
o
n

T
h
e
 
a
d
d
i
t
i
o
n
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
s
u
p
p
l
e
m
e
n
t
i
n
g
 
t
h
e
 
m
a
t
e
r
i
a
l
 
p
r
e
-

s
e
n
t
e
d
 
o
n
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
,
 
u
s
u
a
l
l
y
 
b
y
 
m
a
k
i
n
g
 
s
o
m
e

k
i
n
d
 
o
f
 
m
a
r
k
i
n
g
 
o
r
 
o
t
h
e
r
 
e
n
c
o
d
i
n
g
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
g
e
n
e
r
a
t
e
d

b
y
 
t
h
e
 
s
u
b
j
e
c
t
 
h
i
m
s
e
l
f
.
 
T
h
i
s
 
m
a
y
 
b
e
 
u
s
e
d
 
t
o
 
s
p
e
c
i
f
y
 
a
d
d
i
-

t
i
o
n
a
l
 
c
r
i
t
e
r
i
a
 
o
r
 
s
o
l
u
t
i
o
n
_
e
l
e
m
e
n
t
s
 
n
o
t
 
i
n
c
l
u
d
e
d
 
i
c
t
i
 
t
h
e

b
a
n
k
.
 
G
e
n
e
r
a
l
'
c
o
m
m
e
n
t
s
 
b
y
 
t
h
e
 
s
u
b
j
e
c
t
 
a
b
o
u
t
 
h
i
s
"
w
o
r
k
 
m
a
y

A
l
S
O
 
b
e
 
i
n
c
l
u
d
e
d
;
.
a
n
d
'
g
r
a
p
h
i
c
 
d
r
a
w
i
n
g
s
,
 
s
k
e
t
c
h
e
s
,
 
l
a
y
o
u
t
s
,

f
l
o
o
r
p
l
a
n
s
,
 
s
h
o
u
l
d
 
a
l
s
o
 
b
e
'
p
e
r
m
i
t
t
e
d
 
o
n
 
a
-
l
i
m
i
t
e
d
 
b
a
s
i
s
.

P
r
o
v
i
d
e
s
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
n
o
n
-
a
c
t
i
v
i
t
y
,
 
t
h
e
 
p
a
s
s
i
v
e
,
o
p
e
r
a
t
i
o
n

O
f
 
l
o
o
k
i
n
g
 
o
v
e
r
 
a
s
s
e
m
b
l
e
d
 
i
n
f
o
r
m
a
t
i
o
n
,
 
c
o
n
s
i
d
e
r
i
n
g
d
i
f
f
e
r
e
n
t

p
o
s
s
i
b
i
l
i
t
i
e
s
,
 
g
e
n
e
r
a
t
i
n
g
 
n
e
w
 
c
o
n
c
e
p
t
s
.
 
T
h
i
s
 
a
c
k
n
o
w
l
e
d
g
e
s

s
u
b
c
o
n
s
c
i
o
u
s
 
i
n
f
o
r
m
a
t
i
o
n
 
p
r
o
c
e
s
s
i
n
g
 
o
n
 
t
i
e
 
p
a
r
t
 
o
f
 
t
h
e

s
u
b
j
e
c
t
,
 
b
u
t
 
d
o
e
s
 
n
o
t
 
a
t
t
e
m
p
t
 
t
o
 
i
n
t
e
r
p
r
e
t
-
t
h
i
s
-
a
c
t
i
v
i
t
y
,

e
x
c
e
p
t
 
a
s
 
e
x
p
r
e
s
s
e
d
 
i
n
 
o
v
e
r
t
 
w
o
r
k
 
w
i
t
h
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n

i
t
e
m
s
.



A
p
p
e
n
d
i
x
 
C
-
4

I
n
f
o
r
m
l
t
i
o
n
-
P
r
o
c
e
s
s
i
n
g
 
D
i
m
e
n
s
i
o
n
s

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
r
e
c
o
r
d
i
n
g
 
"
d
i
m
e
n
s
i
o
n
s
"
 
o
r
 
v
a
r
i
a
b
l
e
s

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
v
a
r
i
o
u
s
 
i
n
f
o
r
m
a
t
i
o
n
 
p
r
o
c
e
s
s
i
n
g

o
p
e
r
a
t
i
o
n
s
 
b
y
 
d
i
m
e
n
s
i
o
n
 
t
y
p
e
,
 
w
i
t
h
 
b
r
i
e
f
 
e
x
p
l
a
n
a
t
o
r
y

d
e
s
c
r
i
p
t
i
o
n
s
.
 
T
h
e
s
e
.
p
o
s
e
d
 
p
a
r
t
i
c
u
l
a
r
 
p
r
o
b
l
e
m
s
 
t
o
 
b
e

c
o
n
s
i
d
e
r
e
d
 
i
n
 
d
e
v
e
l
o
p
i
n
g
 
t
h
e
 
r
e
c
o
r
d
i
n
g
 
c
a
p
a
b
i
l
i
t
y

o
f
 
t
h
e
 
a
p
p
a
r
a
t
d
s
,
 
a
n
d
 
.
r
e
p
r
e
s
e
n
t
s
 
a
 
g
e
n
e
r
a
l

d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
d
a
t
a
 
w
h
i
c
h
 
w
a
s
 
r
e
c
o
r
d
e
d
 
i
n

t
h
e
 
e
x
p
e
r
i
m
e
n
t
.

tz
.



I
N
F
O
R
M
A
T
I
O
N
 
P
R
O
C
E
S
S
I
N
G
 
D
I
M
E
N
S
I
O
N
S

.
.

D
I
M
E
N
S
I
O
N

.
-

D
E
S
C
R
I
P
T
I
O
N
.

I
d
e
n
t
i
f
i
c
a
t
i
o
n

:

,
,
w
l
y
e
r
e

'

'
I
d
e
n
t
i
f
i
c
a
t
i
o
n
-
o
f

.
-
b
a
n
k

.

.

T
h
e
 
a
b
i
l
i
t
y
 
t
o
 
i
d
e
n
t
i
f
y
 
d
i
f
f
e
r
e
n
t

a
s
p
e
c
t
s
o
f
:
s
u
b
j
e
c
t
 
b
e
-

h
a
v
i
o
r
 
a
s
 
s
p
e
c
i
f
i
c
a
l
l
y
,
 
U
n
a
m
b
i
g
u
o
u
s
l
y
,

a
n
d
 
a
c
c
u
r
a
t
e
l
y
 
a
s

p
o
s
s
i
b
l
e
.

.

/

I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
s
e
t
s
 
o
f
 
i
t
e
m
s
 
u
n
d
e
r
 
r
e
v
i
e
w
 
i
n
 
t
h
e

i
n
f
o
r
;
m
a
-
.

t
i
o
n
 
b
a
n
k
 
w
h
i
c
h
 
m
a
y
 
o
r
 
m
a
y
 
n
o
t
 
b
e

s
e
l
e
c
t
e
d
 
a
t
 
t
h
e
 
g
i
v
e
n
 
t
i
m
e
.

I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
s
p
e
C
i
f
i
c
 
i
t
e
m
s
 
s
e
l
e
c
t
e
d

f
r
o
m
 
t
h
e
 
i
n
f
o
r
m
a
-

t
i
o
n
 
b
a
n
k
.

I
d
e
n
t
i
f
i
.
c
a
t
i
o
n
,
o
f
 
i
t
e
m
s
 
p
r
e
v
i
o
u
s
l
y
 
s
e
l
e
c
t
e
d
a
n
d
 
c
u
r
r
e
n
t
l
y

b
e
i
n
g
 
r
e
u
s
e
d
 
i
n
,
 
a
 
d
i
f
f
e
r
e
n
t
-
g
r
o
u
p
i
n
g
 
o
r

c
o
n
f
i
g
u
r
a
t
i
o
n
.

.
.

I
d
e
n
t
i
f
i
c
a
t
i
o
n
_
o
f
 
g
r
o
u
p
s
 
f
o
r
m
e
d
 
a
n
d
 
t
h
e
i
t
:
i
t
e
m

m
e
m
b
e
r
s
.

I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
b
f
 
g
r
o
u
p
s
,
 
a
n
d
 
i
n
d
i
v
i
d
u
a
l

i
t
e
m
s
 
c
o
n
s
i
d
e
r
e
d

a
s
 
g
r
o
u
p
s
,
'
 
i
n
v
o
l
v
e
d
 
i
n

r
e
l
a
t
i
o
n
s
h
i
p
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
,
 
i
n
-

c
l
u
d
e
s
 
i
t
e
r
d
.
f
n
e
m
b
e
r
s
 
o
f
 
g
r
o
u
p
s
 
a
n
d
 
t
y
p
e

o
f
 
r
e
l
a
t
i
o
n
s
.
h
i
p
.

,

I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
g
r
o
u
p
s
,
 
o
r
l
i
t
e
m
s
 
c
o
n
s
i
d
e
r
e
d
 
a
s

g
r
O
u
p
s
,

w
i
l
i
c
h
 
r
e
c
e
i
v
e
 
a
 
g
i
v
e
n
 
'
t
y
p
e
 
o
f
 
d
i
S
p
o
s
i
t
i
o
n
,

i
n
c
l
u
d
e
s
 
i
t
e
m

g
r
o
u
p
 
m
e
m
b
e
r
s
'
a
n
d
 
t
y
p
e
 
o
f

d
i
s
p
o
s
i
t
i
o
n
.

I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
y
p
e
 
a
n
d
 
c
o
n
t
e
n
t
s
 
o
f

m
o
d
i
f
i
c
a
t
i
o
n
,
 
a
n
d
,

a
p
p
r
o
p
r
i
a
t
e
,
"
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
a
s
s
o
c
i
a
t
e
d
w
i
t
h
 
a

k

g
i
v
e
n
 
m
o
d
i
f
i
c
a
t
i
o
n
. c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
c
c
u
r
r
a
n
c
e
,

a
n
d
 
w
h
e
r
e

a
p
p
r
a
p
r
i
a
t
e
,
 
t
y
p
e
 
o
f
 
c
o
n
s
i
d
e
r
a
t
i
o
n
.

-
-
-

.
.

,

.
.
d

-
.

T
h
e
 
a
b
i
l
i
t
y
 
t
o
,
-
i
d
e
n
t
i
f
y
,
 
a
n
d
 
s
p
e
c
i
f
y
,
t
h
e
 
o
r
d
e
r
 
o
r
 
s
e
q
u
e
n
c
e

o
f
 
o
c
c
u
r
r
a
n
c
e
 
o
f
 
d
i
f
f
e
r
e
n
t
 
e
v
e
n
t
s
.

%
.

T
h
e
 
s
e
q
u
e
n
c
e
 
i
n
 
w
h
i
c
h
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
O
f
i
n
f
o
r
m
a
t
i
o
n
e
a
r
e

r
e
v
i
e
w
e
d
 
i
n
 
t
h
e
 
b
a
n
k
.

.
,
.

T
h
e
 
s
e
q
u
e
n
c
e
-
i
n
 
w
h
i
c
h
s
p
e
c
i
f
i
c

i
t
e
m
s
 
a
r
e
 
t
a
k
e
n
.
f
r
O
r
n
'
t
h
e

o
r
 
r
e
u
s
e
d
 
i
n
 
f
u
r
t
h
e
r
.
p
r
o
c
e
s
s
i
n
g
.

.
.
"

T
h
e
,
p
e
q
u
e
n
c
'
e
 
i
n
 
w
h
i
c
h
s
p
e
c
i
f
i
C
 
i
t
e
m
s
 
w
e
r
e

p
l
a
c
e
d
 
i
n
 
g
r
o
u
p
s
 
i
-
A

a
n
d
 
I
n
 
w
h
i
c
h
,
p
i
p
e
c
i
f
i
c
 
g
r
o
u
p
s
 
w
e
r
e
 
f
o
r
m
e
d
.

1
,
,

2 3
-
.

4
.

5
. 6
. 7
.

8
.

B
.

.

4

I
n
f
o
r
m
a
t
i
o
n
.
 
S
e
a
r
c
h

.

.
I
n
f
o
r
m
a
t
i
o
n
 
S
e
l
e
c
t
i
o
n

'

I
n
f
o
r
m
a
t
i
o
n
 
R
e
u
s
e

,
 
'

I
t
e
m
 
G
r
o
u
p
s

G
r
o
u
p
 
R
e
l
a
t
i
o
n
s
h
i
p

.

.
4

G
r
o
u
p
 
D
i
s
p
o
s
i
t
i
o
n

I
n
f
o
r
m
a
t
i
o
n
 
M
o
d
i
f
i
c
a
t
i
o
n
'

I
n
f
o
r
i
n
a
t
i
o
n

.
C
o
n
s
i
d
e
r
a
t
i
o
n
.

.
.
-

.

S
e
q
u
e
n
c
e

.

1
S
e
q
u
e
n
c
e
 
o
f
 
I
n
f
o
r
m
a
t
i
o
n

.
5
e
a
r
c
h

-
2
.
 
S
e
q
u
e
n
c
e
 
o
f
 
I
t
e
m
s

S
e
l
e
c
t
e
d
 
o
r
 
R
e
u
s
e
d

-
3
.
 
S
e
q
u
e
n
c
e
 
o
f
.
 
G
r
o
u
p
s
'

r
 
F
o
r
n
i
e
d

.
-
,



4

I
N
F
O
R
M
A
T
I
O
N
 
:
P
R
O
C
E
S
S
I
N
G
 
D
I
M
E
N
S
I
O
N
S
 
c
o
n
t
i
n
u
e
d

D
I
M
E
N
S
I
O

.
S
e
q
u
e
n
c

o
f
 
R
e
l
a
t
i
o
n
-

s
h
i
p
s
 
i
o
r
m
e
c
l

/

.
S
e
q
u
e
n
c
e
 
o
f

D
i
s
p
o
s
i
t
i
o
n
s

/

.
S
e
q
u
e
n
c
e
 
o
f

-
M
o
d
i
f
i
c
a
t
i
o
n
s

7
.
 
S
e
q
u
e
n
c
e
 
o
f

C
o
n
s
i
d
e
r
a
t
i
o
n
s
-
.

8
.
 
O
v
e
r
a
l
l
 
S
e
q
u
e
n
c
e

C
.
 
D
u
r
a
t
i
o
n

.
D
u
r
a
t
i
o
n

S
e
a
r
c
h

.
D
u
r
a
t
i
o
n

P
r
o
c
e
s
s \

.
D
u
r
a
t
i
o
n

o
f
 
I
n
f
o
r
m
a
-
t
i
o
n

o
f
 
S
e
l
e
c
t
i
o
n

o
f
 
G
r
o
u
p
i
n
g

.
D
u
r
a
t
i
o
n
 
o
f

R
e
l
a
t
i
o
n
s
h
i
p

z.

.t
.

'y
;=

 D
E

SC
R

IP
T

IO
N

T
he

_
s
e
q
u
e
n
c
e
 
i
n
 
w
h
k
c
i
r
,
;
g
Y
o
u
p
s
 
w
e
r
e
 
p
l
a
c
e
d
 
i
n
t
o

r
e
l
a
t
i
o
n
s
h
i
p
s
;

a
s
 
w
e
l
l
 
a
s
 
t
h
e
-
g
e
'
v
e
n
c
e
'
o
f

c
o
p
p
l
e
t
i
o
n
o
r
 
e
s
t
a
b
l
i
i
s
h
m
e
n
t
 
o
f

r
e
i
a
t
i
o
n
s
h
i
p
s
,
a
n
d
i
:
"
4
h
e
r
e
.
a
p
p
r
o
p
r
i
a
t
e
,
 
a
n
d
 
d
i
e
e
C
t
i
o
n
o
f

r
e
l
a
t
i
o
n
s
h
i
p
s
.
.

T
h
e
 
O
r
d
e
r
 
i
n
 
w
h
i
e
h
,
d
i
f
f
e
r
e
n
t
 
i
t
e
m
s
 
o
r
 
o
g
r
o
u
s

w
e
r
e
-
n
a
n
a
e
d
,

a
n
d
 
t
h
e
 
s
e
q
u
e
n
c
e
 
o
f
 
d
i
s
p
o
s
i
t
i
o
n
s
 
g
i
v
e
n
 
a
n

i
n
d
i
v
i
d
u
a
l
 
i
t
e
m

o
r
 
g
r
o
u
p
.

S
e
q
u
e
n
c
e
 
i
n
 
w
h
i
c
h
 
m
o
d
i
f
i
c
a
t
i
o
n
s
 
w
e
r
e

e
s
t
a
b
l
i
s
h
e
d
,
 
a
n
d
'
w
h
e
r
e

.
.

a
p
p
r
o
p
r
i
a
t
e
r
t
h
e
v
o
l
u
t
i
O
n
 
o
f
 
a
 
g
i
x
r
e
n
 
m
o
d
i
f
i
c
a
t
i
o
n
 
(
a
s
 
i
n

a
 
l
a
y
o
u
t
,
8
Y
.
d
r
a
w
i
n
g
)
;

a
l
s
o
-
t
h
e
.
 
s
e
q
u
e
n
c
e
 
i
n
 
w
h
i
c
h

in
fo

rm
at

io
n

i
t
e
m
s
 
w
e
e
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
 
g
i
v
e
n
 
m
o
d
i
f
i
c
a
t
i
o
n
.

S
e
q
u
e
n
c
e
 
O
f
 
d
i
f
f
e
r
e
n
t

t
y
p
e
s
_
o
f
'
c
o
p
s
i
d
e
t
a
t
i
o
n
 
a
c
t
i
v
i
t
y
 
a
n
d

s
e
q
u
e
n
c
e
 
o
f
 
p
r
i
o
r
 
a
n
d
 
s
u
b
g
e
q
u
e
n
t
 
a
c
t
i
v
i
t
i
e
s
.

O
r
d
e
r
 
o
f
 
o
c
c
u
r
r
a
n
c
e
.
;
:
o
f
 
d
i
f
f
e
r
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
o
r

a
s
p
e
c
t
s

t
r
e
a
t
e
d
 
w
i
t
h
i
n
 
t
h
e
.
'
d
e
s
i
g
n
.
c
o
n
t
i
n
u
u
m
.

- T
h
e
 
a
b
i
l
i
t
y
 
t
o
 
'
i
d
e
n
t
i
f
y
 
a
n
d
 
s
p
e
c
i
f
y
.
 
t
h
e
 
g
m
o
u
n
t

o
f
 
t
i
m
e

s
p
e
n
t
 
o
n
 
d
i
f
f
e
r
e
n
t
 
a
c
t
i
v
i
t
i
e
s
.

a

T
i
m
e
"
 
s
p
e
n
t
 
i
n
 
s
e
a
r
c
h
 
a
c
t
i
v
i
t
y
'
 
a
n
d
,
 
o
n
 
s
p
e
c
i
f
i
c

s
e
c
t
i
o
n
s
 
o
r

s
u
b
s
e
c
t
i
o
n
s
 
o
f
t
h
e
 
b
a
n
k
.

0
,

`

T
i
m
e
'
s
-
r
e
q
u
i
r
e
d
 
t
o
 
s
e
l
e
c
t
 
a
 
g
i
e
n
 
n
u
m
b
e
f
 
o
f
 
I
t
e
m
s
,
 
f
r
o
m
 
a
 
g
i
v
e
n

i
n
f
o
i
t
a
t
i
O
n
 
c
a
t
e
g
o
r
y
,
 
a
m
o
u
n
t
-
o
f
 
t
i
m
e
 
a
,
s
p
e
c
i
f
i
c
 
i
n
f
o
r
i
n
a
t
i
o
n
.

i
t
e
m
A
_
s
'
,
"
a
c
-
E
i
v
e
h
 
M
e
r
i
g
 
u
s
e
d
 
o
r
 
r
e
u
s
e
d
 
i
n
 
p
r
o
b
l
e
m
-
s
d
l
v
i
r
i
g
.

T
i
m
e
 
r
e
q
u
i
r
e
d
 
t
o
'
 
f
o
r
m
 
-
a
 
R
i
v
e
n
 
g
r
o
u
p
 
o
r
 
s
e
r
i
e
s
"
 
o
f
.
 
g
r
o
u
p
s

l
e
n
g
t
h
 
o
f
 
t
i
m
e
,
a
4
g
i
v
e
n
 
g
r
o
u
p
-
i
s

2
6
f
t
 
i
n
t
a
c
t
 
b
e
f
o
i
e
 
s
t
o
r
a
g
e
 
s

o
r
 
a
 
s
u
b
s
e
q
u
e
n
t
 
f
e
g
r
o
u
p
i
n
g
.

T
i
m
e
 
r
e
q
u
i
r
e
d
 
t
o
 
f
o
r
m
 
a
 
g
i
v
e
n
 
r
e
l
a
t
i
o
n
s
,
h
i
p
 
o
r

s
e
r
i
e
s
 
o
f

r
e
l
a
t
i
o
n
s
h
i
p
s
,
 
l
e
n
g
t
h
:
o
f
 
t
i
m
e
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
o
r
 
p
a
t
t
e
r
n

o
f
 
,
r
e
l
a
t
i
o
n
s
h
i
p
s
 
r
e
m
a
i
n
s
 
"
a
c
t
i
v
e
"
.
,

O
D



I
N
F
O
R
M
A
T
I
O
N
 
P
R
O
C
E
S
S
I
N
G
 
D
I
M
E
N
S
I
O
N
S
 
c
o
n
t
i
n
u
e
d

D
I
M
E
N
S
I
O
N

D
E
S
R
I
P
T
I
O
N

5
.
 
D
u
r
a
t
i
o
n
 
o
f

D
i
s
p
o
s
i
t
i
o
n

6
.
 
D
u
r
a
t
i
o
n
 
o
f

M
o
d
i
f
i
c
a
t
i
o
n

7
.
 
D
u
r
a
t
i
o
n
 
o
f

C
o
n
s
i
d
e
r
a
t
i
o
n

8
.
 
O
v
e
r
a
l
l
 
D
u
r
a
t
i
o
n

D
.
 
D
e
s
c
r
i
p
t
i
o
n

1
.
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f

I
n
f
o
r
m
a
t
i
o
n
 
I
t
e
m
s

2
.
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f

E
l
e
m
e
n
t
 
C
o
o
r
d
i
n
a
t
e
s

3
.
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f

V
e
r
b
a
l
 
N
o
t
a
t
i
o
n
s

4
.
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f

G
r
a
p
h
i
c
 
N
o
t
a
t
i
o
n
s

F
'
.

S
t
e
p
 
B
e
h
a
v
i
o
r

T
i
m
e
 
r
e
q
u
i
r
e
d
 
t
o
 
p
e
r
f
o
r
m
 
a
 
g
i
v
e
n
 
d
i
s
p
o
s
i
t
i
o
n
 
a
c
t
i
v
i
t
y
,

l
e
n
g
t
h
 
o
f
 
t
i
m
e
 
a
 
g
i
v
e
n
 
d
i
s
p
o
s
i
t
i
o
n
 
r
e
m
a
i
n
s
 
i
n
 
e
f
f
e
c
t

(
p
a
r
t
i
c
u
l
a
r
l
y
 
w
i
t
h
 
r
e
g
a
r
d
 
t
o
 
"
s
t
o
r
a
g
e
"
)
.

T
i
m
e
 
r
e
q
u
i
r
e
d
 
t
o
 
p
e
r
f
o
r
m
 
a
 
g
i
v
e
n
 
m
o
d
i
f
i
c
a
t
i
o
n
 
a
c
t
i
v
i
t
y
,

l
e
n
g
t
h
 
o
f
 
t
i
m
e
 
a
 
g
i
v
e
n
 
m
o
d
i
f
i
c
a
t
i
o
n
 
(
d
r
a
w
i
n
g
 
o
r
 
g
r
a
p
h
i
c

i
m
a
g
e
)
 
r
e
m
a
i
n
s
 
"
a
c
t
i
v
e
"
.

S
h
o
u
l
d
 
a
c
c
o
u
n
t
 
f
o
r
 
a
l
l
 
t
i
m
e
 
n
o
t
 
a
s
s
i
g
n
e
d
 
t
o
 
a
 
g
i
v
e
n
 
a
c
t
i
v
i
t
y
,

m
a
y
 
a
l
s
o
 
i
n
v
o
l
v
e
 
t
i
m
e
 
f
o
r
 
s
p
e
c
i
f
i
c
 
t
y
p
e
s
 
o
f
 
c
o
n
s
i
d
e
r
a
t
i
o
n
.

T
o
t
a
l
 
t
i
m
e
 
s
p
e
n
t
 
i
n
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
,
 
n
o
t
 
i
n
c
l
u
d
i
n
g

s
c
h
e
d
u
l
e
d
 
b
r
e
a
k
s
,
 
d
e
p
e
n
d
i
n
g
 
u
p
o
n
 
i
n
d
i
v
i
d
u
a
l
 
t
i
m
e
 
f
o
r

s
t
o
p
p
i
n
g
 
a
c
t
i
v
i
t
y
.

T
h
e
 
a
b
i
l
i
t
y
 
t
o
 
i
d
e
n
t
i
f
y
 
a
n
d
 
s
p
e
c
i
f
y
 
t
h
e
 
p
r
e
c
i
s
e
 
c
o
n
t
e
n
t
 
o
f

m
o
d
i
f
i
c
a
t
i
o
n
s
 
s
u
p
p
l
e
m
e
n
t
i
n
g
 
t
h
e
 
p
r
e
-
s
p
e
c
i
f
i
e
d
 
a
n
d
 
d
e
f
i
n
e
d

i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
.

T
h
e
 
s
p
e
c
i
f
i
c
 
c
o
n
t
e
n
t
 
o
f
 
n
e
w
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
d
e
v
e
l
o
p
e
d
 
b
y

s
u
b
j
e
c
t
s
,
 
o
r
 
i
t
e
m
s
 
a
l
t
e
r
e
d
 
t
o
 
p
r
o
v
i
d
e
 
n
e
w
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
s
.

T
h
e
 
s
p
e
c
i
f
i
c
 
c
o
o
r
d
i
n
a
t
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
g
i
v
e
n
 
s
o
l
u
t
i
o
n

e
l
e
m
e
n
t
s
 
w
h
e
n
 
u
s
e
d
 
t
o
 
l
o
c
a
t
e
 
t
h
e
s
e
 
e
l
e
m
e
n
t
s
 
i
n
 
t
w
o
-

d
i
m
e
n
s
i
o
n
a
l
 
s
p
a
c
e
 
f
o
r
 
t
h
e
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
 
(
d
i
s
c
o
n
t
i
n
u
e
d
 
a
f
t
e
r

f
i
r
s
t
 
p
r
o
b
l
e
m
)
.

T
h
e
 
s
p
e
c
i
f
i
c
 
c
o
n
t
e
n
t
 
o
f
 
a
n
y
 
v
e
r
b
a
l
 
m
e
s
s
a
g
e
s
 
o
r
 
n
o
t
a
t
i
o
n
s

u
s
e
d
 
s
e
p
a
r
a
t
e
l
y
 
t
o
 
c
l
a
r
i
f
y
 
w
o
r
k
 
o
r
 
i
m
p
r
e
s
s
i
o
n
s
,
 
o
r
 
u
s
e
d
 
i
n

c
o
n
n
e
c
t
i
o
n
 
w
i
t
h
 
d
r
a
w
i
n
g
s
 
o
r
 
o
t
h
e
r
 
g
r
a
p
h
i
c
s
.

S
p
e
c
i
f
i
c
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
s
u
b
j
e
c
t
s
 
i
n
 
t
h
e

f
o
r
m
 
o
f
 
s
k
e
t
c
h
e
s
,
 
d
r
a
w
i
n
g
s
,
 
l
a
y
o
u
t
s
 
o
r
 
d
e
t
a
i
l
s
.

T
h
e
 
a
b
i
l
i
t
y
 
t
o
 
i
d
e
n
t
i
f
y
 
a
n
d
 
s
p
e
c
i
f
y
 
t
h
e
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g

b
e
h
a
v
i
o
r
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
n
y
 
s
p
e
c
i
f
i
c
 
s
t
r
a
t
e
g
y
 
s
t
e
p
 
i
n

t
h
e
 
s
u
b
j
e
c
t
'
s
 
o
w
n
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
.
 
T
h
i
s
 
w
o
u
l
d
 
a
p
p
l
y
 
t
o
 
a
l
l

o
f
 
t
h
e
 
d
i
m
e
n
s
i
o
n
s
 
m
e
n
t
i
o
n
e
d
 
a
b
o
v
e
.



A
P
P
E
N
D
I
X
 
D

A
P
P
A
R
A
T
U
S
 
D
E
T
A
I
L
'
S

T
h
e
s
e
 
a
p
p
e
n
d
i
c
e
s
 
d
e
s
c
r
i
b
e
 
t
h
e
 
d
e
t
a
i
l
s
 
i
n
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t

o
f
 
t
h
e
 
p
h
y
s
i
c
a
l
 
a
p
p
a
r
a
t
u
s
 
w
h
i
c
h
 
w
a
s
 
u
s
e
d
 
i
n
 
t
h
i
s
 
e
x
p
e
r
i
-

m
e
n
t
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
t
h
e
 
u
s
e
 
a
n
d
 
r
e
c
o
r
d
i
n
g
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

i
t
e
m
 
c
a
r
d
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
a
l
t
e
r
n
a
t
i
v
e
s
 
c
o
n
s
i
d
e
r
e
d
,
 
t
h
e

f
i
n
a
l
 
a
p
p
a
r
a
t
u
s
 
d
e
s
i
g
n
,
 
a
n
d
 
t
h
e
 
s
p
e
c
i
f
i
c
 
p
r
o
c
e
d
u
r
e
s

u
s
e
d
 
b
y
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r
 
i
n
 
w
o
r
k
i
n
g
 
w
i
t
h
 
t
h
e
 
a
p
p
a
r
a
t
u
s
.

A
p
p
e
n
d
i
x
 
D
-
1

T
e
s
t
 
A
p
p
a
r
a
t
u
s
 
C
o
m
p
a
r
i
s
o
n
 
o
f
 
A
l
t
e
r
n
a
t
i
v
e
s

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
v
a
r
i
o
u
s
 
a
l
t
e
r
n
a
t
i
v
e
 
e
q
u
i
p
m
e
n
t
 
i
t
e
m
s
 
a
n
d

c
o
n
f
i
g
u
r
a
t
i
o
n
s
 
w
h
i
c
h
 
w
e
r
e
 
c
o
n
s
i
d
e
r
e
d
 
i
n
 
t
h
e
 
d
e
s
i
g
n
 
o
f

t
h
e
 
a
p
p
a
r
a
t
u
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
b
a
s
e
s
 
f
o
r
 
r
e
j
e
c
t
i
o
n
 
o
r

a
c
c
e
p
t
a
n
c
e
 
o
f
 
s
p
e
c
i
f
i
c
 
a
l
t
e
r
n
a
t
i
v
e
s
.
 
T
h
i
s
 
i
s
.
i
n
t
e
n
d
e
d

t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
p
r
o
c
e
s
s
e
s
 
i
n
v
o
l
v
e
d
 
i
n
 
a
p
p
l
y
i
n
g

t
h
e
 
a
p
p
a
r
a
t
u
s
 
d
e
s
i
g
n
 
c
r
i
t
e
r
i
a
 
a
n
d
 
t
o
 
v
a
l
i
d
a
t
e
 
t
h
e

f
i
n
a
l
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
w
h
i
c
h
 
w
a
s
 
d
e
t
e
r
m
i
n
e
d
.



T
E
S
T
 
A
P
P
A
R
A
T
U
S
 
C
O
M
P
A
R
I
S
O
N
 
O
F
 
A
L
T
E
R
N
A
T
I
V
E
S

A
L
T
E
R
N
A
T
I
V
E

D
E
S
C
R
I
P
T
I
O
N

D
I
S
P
L
A
Y
-
R
E
C
O
R
D
I
N
G
 
S
Y
S
T
E
M
S

1
.
 
I
n
t
e
r
a
c
t
i
v
e
 
C
o
m
p
u
t
e
r

D
i
s
p
l
a
y
 
S
y
s
t
e
m

2
.
 
R
a
n
d
o
m
 
A
c
c
e
s
s
 
S
l
i
d
e

P
r
o
j
e
c
t
i
o
n

A
u
t
o
m
a
t
e
d
 
I
n
f
o
r
m
a
t
i
o
n

I
t
e
m
 
D
i
s
p
e
n
s
e
r

4
.
 
A
u
t
o
m
a
t
e
d
 
T
i
m
e

R
e
c
o
r
d
e
r

5
.
 
M
i
c
r
o
f
i
l
m
 
C
a
m
e
r
a

a
n
d
 
I
n
d
i
c
a
t
o
r
s

6
.
 
P
h
o
t
o
g
r
a
p
h
i
c
 
R
e
c
o
r
d
i
n
g

o
f
 
I
t
e
m
 
M
a
n
i
p
u
l
a
t
i
o
n

A
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
w
h
i
c
h
 
p
r
o
v
i
d
e
 
f
o
r
 
t
h
e
 
d
i
s
p
l
a
y
 
a
n
d

m
a
n
i
p
u
l
a
t
i
o
n
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
a
n
d
 
t
h
e
 
r
e
c
o
r
d
i
n
g
 
o
f

e
x
p
e
r
i
m
e
n
t
a
l
 
d
a
t
a
.

C
o
u
l
d
 
u
s
e
:
 
"
l
i
g
h
t
 
p
e
n
s
"
 
f
o
r
 
g
r
a
p
h
i
c
s
 
a
n
d
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f

i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
,
 
s
t
o
r
a
g
e
 
a
n
d
 
d
i
s
p
l
a
y
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

s
t
a
t
e
m
e
n
t
s
,
 
a
u
t
o
m
a
t
i
c
 
r
e
c
o
r
d
i
n
g
 
a
n
d
 
p
r
i
n
t
o
u
t
 
o
f
 
d
a
t
a
;

h
o
w
e
v
e
r
 
t
o
o
 
c
o
m
p
l
e
x
 
a
 
s
y
s
t
e
m
 
t
o
 
b
e
 
d
e
v
e
l
o
p
e
d
 
g
i
v
e
n
 
t
h
e

t
i
m
e
 
a
n
d
 
b
u
d
g
e
t
 
a
l
l
o
w
e
d
.

C
o
u
l
d
 
b
e
 
u
s
e
d
 
t
o
 
s
t
o
r
e
 
a
n
d
 
d
i
s
p
l
a
y
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
,
e
1
1
1
G
,
 
w
i
t
h

a
u
t
o
m
a
t
i
c
 
o
r
 
s
e
m
i
-
a
u
t
o
m
a
t
i
c
 
r
e
c
o
r
d
i
n
g
 
o
f
 
d
a
t
a
 
o
n
 
r
e
v
i
e
w

a
n
d
 
s
e
l
e
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
,
 
h
o
w
e
v
e
r
 
s
t
i
l
l
 
v
e
r
y
 
e
l
a
b
o
r
a
t
e

a
n
d
 
s
e
c
o
n
d
a
r
y
 
s
y
s
t
e
m
 
r
e
q
u
i
r
e
d
 
f
o
r
 
i
t
e
m
 
m
a
n
i
p
u
l
a
t
i
o
n
.

I
t
e
m
 
c
a
r
d
s
 
s
t
o
r
e
d
 
i
n
 
f
i
l
e
,
 
d
i
s
p
e
n
s
e
d
 
f
o
r
 
u
s
e
 
b
y
 
s
u
b
j
e
c
t
s

w
h
e
n
 
c
o
d
e
 
i
s
 
p
u
n
c
h
e
d
 
o
n
 
c
o
n
t
r
o
l
 
b
o
a
r
d
,
 
c
o
n
t
r
o
l
 
u
s
e
d
 
t
o

d
r
i
v
e
 
k
e
y
p
u
n
c
h
 
f
o
r
 
s
i
m
u
l
t
a
n
e
o
u
s
 
r
e
c
o
r
d
i
n
g
 
o
f
 
i
t
e
m
 
s
e
l
e
c
t
i
o
n
;

a
g
a
i
n
 
r
e
l
a
t
i
v
e
l
y
 
c
o
m
p
l
e
x
,
 
n
o
 
p
r
o
v
i
s
i
o
n
 
f
o
r
 
r
e
c
o
r
d
i
n
g
 
m
a
n
i
-

p
u
l
a
t
i
o
n
 
o
f
 
i
t
e
m
s
.

U
s
i
n
g
 
p
h
y
s
i
c
a
l
 
i
t
e
m
 
c
a
r
d
s
 
w
i
t
h
 
t
i
m
e
 
p
u
n
c
h
e
d
 
o
n
 
c
a
r
d
 
a
u
t
o
-

m
a
t
i
c
a
l
l
y
 
f
o
r
 
d
i
f
f
e
r
e
n
t
 
o
p
e
r
a
t
i
o
n
s
,
 
s
i
m
i
l
a
r
 
t
o
 
a
 
"
t
i
m
e
 
c
l
o
c
k
"
;

l
i
m
i
t
e
d
 
i
n
 
i
t
s
 
a
p
p
l
i
c
a
t
i
o
n
,
 
d
e
p
e
n
d
s
 
o
n
 
s
u
b
j
e
c
t
s
 
w
r
i
t
i
n
g

a
d
d
i
t
i
o
n
a
l
 
e
x
p
l
a
n
a
t
o
r
y
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
t
h
e
 
c
a
r
d
s
.

P
h
y
s
i
c
a
l
 
c
a
r
d
 
i
s
 
p
l
a
c
e
d
 
i
n
 
c
a
m
e
r
a
 
f
i
e
l
d
 
t
o
 
r
e
c
o
r
d
 
i
d
e
n
t
i
f
i
-

c
a
t
i
o
n
,
 
t
i
m
e
,
 
a
n
d
 
u
s
a
g
e
 
a
s
 
i
n
d
i
c
a
t
e
d
 
b
y
 
c
o
u
n
t
e
r
s
 
s
e
t
 
b
y

s
u
b
j
e
c
t
,
 
a
l
l
 
i
n
 
o
n
e
 
o
p
e
r
a
t
i
o
n
;
 
s
t
i
l
l
 
t
o
o
 
l
i
m
i
t
e
d
 
a
n
d
 
b
u
r
d
e
n
-

s
o
m
e
 
f
o
r
 
s
u
b
j
e
c
t
s
.

A
l
t
e
r
n
a
t
i
v
e
 
s
e
l
e
c
t
e
d
 
f
o
r
 
u
s
e
 
i
n
 
e
x
p
e
r
i
m
e
n
t
,
 
c
o
n
t
i
n
u
o
u
s
 
o
r

s
e
m
i
-
c
o
n
t
i
n
o
u
s
 
r
e
c
o
r
d
i
n
g
 
o
f
 
i
t
e
m
 
u
s
e
 
o
n
 
d
i
s
p
l
a
y
 
s
u
r
f
a
c
e
,

p
r
o
v
i
d
e
s
 
d
a
t
a
 
o
n
 
s
e
q
u
e
n
c
e
 
a
n
d
 
d
u
r
a
t
i
o
n
 
a
s
 
w
e
l
l
 
a
s
 
i
t
e
m

i
d
e
n
t
i
f
i
c
a
t
i
o
n
,
 
i
n
v
o
l
v
e
s
 
m
o
r
e
 
c
o
m
p
l
e
x
 
d
a
t
a
 
r
e
d
u
c
t
i
o
n
.

c
o

u-
1



T
E
S
T
 
A
P
P
A
R
A
T
U
S
 
C
O
M
P
A
R
I
S
O
N
 
O
F
 
A
L
T
E
R
N
A
T
I
V
E
S
 
t
-
o
n
t
i
n
u
e
d

A
L
T
E
R
N
A
T
T
V
E
_

D
E
S
C
R
I
P
T
I
O
N

P
H
O
T
O
G
R
A
P
H
I
C

1
.
 
V
i
d
e
o
t
a
p
e

2
.
 
C
o
n
t
i
h
u
o
u
s

P
i
c
t
u
r
e

3
.
 
D
i
s
c
r
e
t
e

P
i
c
t
u
r
e

4
.
 
D
i
s
c
r
e
t
e

P
i
c
t
u
r
e

M
E
T
H
O
D
S

R
e
c
o
r
d
i
n
g

M
o
t
i
o
n

R
e
c
o
r
d
i
n
g

8
 
m
m
 
M
o
t
i
o
n
_
_

R
e
c
o
r
d
i
n
g

1
6
 
m
m
 
M
o
t
i
o
n

R
e
c
o
r
d
i
n
g

1

A
l
t
e
r
_
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
w
h
i
c
h
 
c
o
u
l
d
 
b
e
 
u
s
e
d
 
f
o
r
 
m
a
k
i
n
g
 
a

p
h
o
t
o
g
r
a
t
i
h
4
s
o
r
-
s
i
m
i
l
a
r
 
r
e
c
o
r
d
i
n
g
 
o
f
 
i
t
e
m
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
n

a
 
d
i
s
p
l
a
y
 
s
u
r
f
a
c
e
.

R
e
l
a
t
i
v
e
l
y
 
f
l
e
x
i
b
l
e
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
e
a
s
i
l
y
 
a
v
a
i
l
a
b
l
e
,
 
n
o
 
f
i
l
m
;

p
r
o
c
e
s
s
i
n
g
 
r
e
q
u
i
r
e
d
;
 
h
o
w
e
v
e
r
,
 
d
i
f
f
i
c
u
l
t
y
 
i
n
 
r
e
t
r
i
e
v
i
n
g
 
d
a
t
a

u
s
i
n
g
 
s
t
o
p
 
a
c
t
i
o
n
,
 
f
r
a
m
e
-
b
y
-
f
r
a
m
e
 
a
n
a
l
y
s
i
s
_

R
e
a
d
i
l
y
 
a
v
a
i
l
a
b
l
e
,
 
p
r
o
v
i
d
e
s
 
c
o
m
p
l
e
t
e
 
p
i
c
t
u
r
e
 
o
f
 
a
c
t
i
v
i
t
i
e
s
,

h
o
w
e
v
e
r
,
 
d
a
t
a
 
r
e
d
u
c
t
i
o
n
 
v
e
r
y
 
t
i
m
e
 
c
o
n
s
u
m
i
n
g
 
d
u
e
 
t
o
 
l
e
n
g
t
h

o
f
 
r
e
c
o
r
d
,
 
n
u
m
b
e
r
 
o
f
 
r
e
p
e
t
i
t
i
o
n
s
 
o
f
 
s
a
m
e
 
i
n
f
o
r
m
a
t
i
o
n
.

C
a
m
e
r
a
s
 
r
e
a
d
i
l
y
 
a
v
a
i
l
a
b
l
e
,
 
t
i
m
e
r
s
 
c
o
u
l
d
 
b
e
 
d
e
s
i
g
n
e
d
 
a
n
d

b
u
i
l
t
-
o
n
 
s
p
e
c
i
a
l
 
o
r
d
e
r
,
 
b
u
t
 
c
o
s
t
 
e
x
h
o
r
b
i
t
a
n
t
,
 
f
i
l
m
 
i
m
a
g
e

I

s
m
a
l
l
 
m
i
g
h
t
 
b
e
 
d
i
f
f
i
c
u
l
t
 
t
o
 
r
e
a
d
.

S
e
l
e
c
t
e
d
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
,
 
c
a
m
e
r
a
s
 
a
v
a
i
l
a
b
l
e
,
 
t
i
m
e
r
s
 
c
o
u
l
d

b
e
 
p
u
r
c
h
a
s
e
d
 
c
o
m
m
e
r
c
i
a
l
l
y
,
 
i
m
a
g
e
 
l
a
r
g
e
 
e
n
o
u
g
h
,
 
a
m
p
l
e
 
f
i
l
m

c
a
p
a
t
i
t
y
,
 
p
r
o
c
e
s
s
i
n
g
 
r
e
a
d
i
l
y
 
a
v
a
i
l
a
b
l
e
.

.

D
I
S
P
L
A
Y
 
M
E
T
H
O
D
S

1
.
 
C
a
r
d
 
R

"
.
 
"
S
e
l
f
-
O
t
i
c
k
i
n
g
"

D
i
s
p
l
a
yc
k
s

I

B
o
a
r
d
s

A
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
f
o
r
 
d
i
s
p
l
a
y
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m

c
a
r
d
s
,
 
i
n
c
l
u
d
e
s
 
m
e
t
h
o
d
 
o
f
 
a
t
t
a
c
h
m
e
n
t
 
a
n
d
 
t
y
p
e
;
 
o
f
 
g
r
a
p
h
i
c

c
a
p
a
b
i
l
i
t
y
.

V
e
r
t
i
c
a
l
 
o
r
 
v
e
r
t
i
c
a
l
l
y
 
i
n
c
l
I
n
e
d
 
h
o
l
d
e
r
s
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n

c
a
r
d
s
,
 
c
a
r
d
s
 
h
e
l
d
 
o
n
 
l
e
d
g
e
s
 
o
r
 
s
l
o
t
s
,
 
e
a
s
i
l
y
 
r
e
m
o
v
e
d
 
o
r

r
e
a
r
r
a
n
g
e
d
;
 
h
o
w
e
v
e
r
 
l
i
m
i
t
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
c
a
r
d
 
a
r
r
a
n
g
e
m
e
n
t

c
o
n
f
i
g
u
r
a
t
i
o
n
s
 
a
n
d
 
g
r
a
p
h
i
c
 
c
a
p
a
b
i
l
i
t
y
.

U
s
e
 
f
e
l
t
 
o
r
 
a
d
h
e
s
i
v
e
 
t
o
 
a
t
t
a
c
h
 
c
a
r
d
s
 
t
o
 
b
o
a
r
d
s
,
 
e
a
s
y
 
t
o

a
p
p
l
y
,
 
p
r
e
s
u
m
e
a
b
l
y
 
r
e
l
a
t
i
v
e
l
y
 
e
a
s
y
 
t
o
 
r
e
m
o
v
e
;
 
h
o
w
e
v
e
r

a
d
h
e
s
i
o
n
 
m
i
g
h
t
 
n
o
t
 
b
e
 
p
o
s
i
t
i
v
e
 
e
n
o
u
g
h
 
a
n
d
 
m
i
g
h
t
 
d
e
c
r
e
a
s
e

w
i
t
h
 
r
e
u
s
e
,
 
d
u
s
t
,
 
e
t
c
.
,
 
n
o
 
d
i
r
e
c
t
 
g
r
a
p
h
i
c
 
c
a
p
a
b
i
l
i
t
y
.

1
-
, m m



T
E
S
T
 
A
P
P
A
R
A
T
U
S
 
C
O
M
P
A
R
I
S
O
N
 
O
F
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

I

A
L
T
E
R
N
A
T
I
V
E

D
E
S
C
R
I
P
T
I
O
N

f

3
.
 
P
o
s
i
t
i
v
e
 
A
t
t
a
c
h
m
e
n
t

.
U
s
i
n
g
 
t
a
c
k
 
a
n
d
 
c
o
r
k
 
b
o
a
r
d
 
o
r
 
h
o
o
k
-
a
n
d
-
l
o
o
p
 
m
a
t
e
r
i
a
l
,
 
e
a
s
i
l
y

D
i
s
p
l
a
y
 
B
o
a
r
d

4
.
 
G
r
a
p
h
i
c
 
S
u
r
f
a
c
e
,

R
e
u
s
e
a
b
l
e
 
A
d
h
e
s
i
v
e

a
n
d
 
p
o
s
i
t
i
v
e
l
y
 
a
t
t
a
c
h
e
d
 
a
n
d
 
r
e
m
o
v
e
d
;
 
m
a
t
e
r
i
a
l
s
 
s
o
m
e
w
h
a
t

d
i
f
f
i
c
u
l
t
 
t
o
 
h
a
n
d
l
e
,
 
n
o
 
g
r
a
p
h
i
c
 
c
a
p
a
b
i
l
i
t
y
,

U
s
i
n
g
 
a
n
 
a
c
e
t
a
t
e
 
o
r
 
p
l
a
s
t
i
c
 
s
u
r
f
a
c
e
 
w
i
t
h
 
r
e
u
s
e
a
b
l
e
,
 
r
u
b
b
e
r

o
r
 
w
a
x
 
a
d
h
e
s
i
v
e
,
 
p
e
r
m
i
t
t
i
n
g
 
w
r
i
t
i
n
g
 
a
n
d
 
e
r
a
s
i
n
g
 
w
i
t
h

f
e
l
t
-
t
i
p
 
p
e
n
s
;
 
s
a
t
i
s
f
a
c
t
o
r
y
 
c
o
m
b
i
n
a
t
i
o
n
 
c
o
u
l
d
 
n
o
t
 
b
e

l
o
c
a
t
e
d
 
c
o
m
m
e
r
c
i
a
l
l
y
 
p
a
r
t
i
c
u
l
a
r
l
y
 
w
i
t
h
 
r
e
g
a
r
d
 
t
o
 
a
d
h
e
s
i
v
e

r
e
u
s
e
a
b
l
e
 
o
v
e
r
 
s
e
v
e
r
a
l
 
a
p
p
l
i
c
a
t
i
o
n
s
 
a
n
d
 
r
e
m
o
v
a
l
s
,
 
a
n
d
 
c
o
n
-

v
e
n
i
e
n
t
 
w
a
y
 
o
f
 
e
r
a
s
i
n
g
 
f
e
l
t
-
t
i
p
 
m
a
r
k
i
n
g
s
.

5
.
 
M
e
t
a
l
l
i
c
 
C
h
a
l
k
b
o
a
r
d

S
e
l
e
c
t
e
d
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
,
 
m
a
g
n
e
t
s
 
e
a
s
y
 
t
o
 
u
s
e
,
 
r
e
m
o
v
e
,
 
a
n
d

M
a
g
n
e
t
s
 
o
n
 
C
a
r
d
s

r
e
u
s
e
,
 
c
h
a
l
k
b
o
a
r
d
 
f
l
e
x
i
b
l
e
,
 
s
i
m
p
l
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
r
a
s
u
r
e
,

m
a
r
k
i
n
g
s
 
h
i
g
h
l
y
 
v
i
s
i
b
l
e
,
 
a
v
o
i
d
 
t
o
o
 
s
m
a
l
l
 
s
c
a
l
e
,
 
m
a
g
n
e
t
s

r
e
l
a
t
i
v
e
l
y
 
d
i
f
f
i
c
u
l
t
 
t
o
 
p
l
a
c
e
 
o
n
 
d
a
r
d
s
.

I
N
F
O
R
M
A
T
I
O
N
 
.
C
A
R
D

A
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
f
o
r
 
o
r
i
g
i
n
a
l
l
y
 
r
e
c
o
r
d
i
n
g
 
t
h
e
 
i
n
f
o
r
m
a
-

G
E
N
E
R
A
T
I
O
N
 
M
E
T
H
O
D
S

t
i
o
n
 
w
h
i
c
h
 
w
o
u
l
d
 
b
e
 
r
e
p
r
o
d
u
c
e
d
 
o
n
 
t
h
e
 
s
e
t
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

c
a
r
d
s
.

1
.
 
H
a
n
d
w
r
i
t
i
n
g

R
e
l
a
t
i
v
e
l
y
 
e
a
s
y
 
a
n
d
 
n
e
a
t
 
u
s
i
n
g
 
a
 
s
k
i
l
l
e
d
 
l
e
t
t
e
r
e
r
,
 
a
n
d
 
h
i
g
h
l
y

f
l
e
x
i
b
l
e
 
i
n
 
t
e
r
m
s
 
o
f
 
s
i
z
e
 
a
n
d
 
c
o
n
t
e
n
t
;
 
h
o
w
e
v
e
r
 
s
o
m
e
w
h
a
t

l
a
b
o
r
i
o
u
s
 
a
n
d
 
t
i
m
e
-
c
o
n
s
u
m
i
n
g
,
 
m
i
g
h
t
 
l
a
c
k
 
i
n
 
c
r
e
d
i
b
i
l
i
t
y
.

2
.
 
T
r
a
n
s
f
e
r
 
T
y
p
e

V
e
r
y
 
p
r
o
f
e
s
s
i
o
n
a
l
 
i
n
 
a
p
p
e
a
r
a
n
c
e
,
 
a
n
d
 
f
l
e
x
i
b
l
e
 
i
n
 
s
i
z
e
 
a
n
d

t
y
p
e
 
f
a
c
e
;
 
b
u
t
 
e
x
t
r
e
m
e
l
y
 
l
a
b
o
r
i
o
u
s
 
f
o
r
 
l
a
r
g
e
 
a
m
o
u
n
t
s
 
o
f

i
n
f
o
r
m
a
t
i
o
n
,
 
r
e
q
u
i
r
e
s
 
s
o
m
e
 
s
k
i
l
l
 
i
n
 
a
p
p
l
i
c
a
t
i
o
n
.

.

3
.
 
T
y
p
e
w
r
i
t
i
n
g

E
a
s
y
 
t
o
 
p
r
o
d
u
c
e
,
 
g
o
o
d
 
a
p
p
e
a
r
a
n
c
e
,
 
b
u
t
 
i
n
f
l
e
x
i
b
l
e
 
i
n
 
s
i
z
e
,

w
i
t
h
o
u
t
 
s
e
p
a
r
a
t
e
 
e
n
l
a
r
g
e
m
e
n
t
 
s
t
e
p
,
 
a
n
d
 
n
o
r
m
a
l
l
y
 
t
o
o
 
s
m
a
l
l

t
o
 
b
e
 
r
e
a
d
a
b
l
e
 
o
n
 
f
i
l
m
 
r
e
c
o
r
d
.

4
.
 
T
y
p
e
w
r
i
t
i
n
g
 
w
i
t
h

T
y
p
e
w
r
i
t
i
n
g
 
f
o
r
 
'
c
o
p
y
 
r
e
a
d
 
b
y
 
s
u
b
j
e
c
t
,
 
s
t
i
c
k
-
o
n
 
l
e
t
t
e
r
s

H
S
t
i
c
k
-
O
n
 
L
e
t
t
e
r
s

e
a
s
i
l
y
 
a
p
p
l
i
e
d
 
b
y
 
u
n
s
k
i
l
l
e
d
 
l
a
b
o
r
,
 
r
e
a
d
a
b
l
e
 
f
o
r
 
c
o
d
e

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
,
 
s
e
l
e
c
t
e
d
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
.



T
E
S
T
 
A
P
P
A
R
A
T
U
S
 
C
O
M
P
A
R
I
S
O
N
 
O
F
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

A
L
T
E
R
N
A
T
I
V
E

D
E
S
C
R
I
P
T
I
O
N

I
N
F
O
R
M
A
T
I
O
N
 
C
A
R
D

R
E
P
R
O
D
U
C
T
I
O
N
 
M
E
T
H
O
D
S

1
.
 
O
f
f
-
S
e
t
 
D
u
p
l
i
c
a
t
i
n
g

2
.
 
O
f
f
-
S
e
t
 
D
u
p
l
i
c
a
t
i
n
g

w
i
t
h
 
B
o
n
d
i
n
g

3
.
 
C
o
m
m
e
r
c
i
a
l
 
P
r
i
n
t
i
n
g

4
.
 
C
o
m
m
e
r
c
i
a
l
 
S
i
l
k
s
c
r
e
e
n

5
.
 
O
f
f
-
s
e
t
 
C
a
m
p
u
s

P
r
i
n
t
i
n
g

A
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
f
o
r
 
r
e
p
r
o
d
u
c
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s

c
a
r
d
s
 
o
n
c
e
 
a
n
 
o
r
i
g
i
n
a
l
 
c
o
p
y
 
h
a
s
 
b
e
e
n
 
g
e
n
e
r
a
t
e
d
.

R
e
a
d
i
l
y
 
a
v
a
i
l
a
b
l
e
 
o
n
 
c
a
m
p
u
s
,
 
i
n
e
x
p
e
n
s
i
v
e
;
 
b
u
t
 
n
o
t
 
c
a
p
a
b
l
e

o
f
 
p
r
i
n
t
i
n
g
 
o
n
 
h
e
a
v
y
 
e
n
o
u
g
h
 
s
t
o
c
k
 
f
o
r
 
c
a
r
d
 
u
s
e
.

U
s
i
n
g
 
d
u
p
l
i
c
a
t
i
n
g
 
f
o
r
 
p
r
i
n
t
i
n
g
 
a
n
d
 
t
h
e
n
 
d
r
y
 
m
o
u
n
t
i
n
g
 
o
r

g
l
u
e
i
n
g
 
l
i
g
h
t
-
w
e
i
g
h
t
 
s
h
e
e
t
 
t
o
 
h
e
a
v
i
e
r
 
s
t
o
c
k
,
 
n
o
t
 
t
o
o

d
i
f
f
i
c
u
l
t
 
o
r
 
e
x
p
e
n
s
i
v
e
;
 
b
u
t
 
v
e
r
y
 
t
i
m
e
-
c
o
n
s
u
m
i
n
g
 
w
i
t
h
 
l
a
r
g
e

n
u
m
b
e
r
 
o
f
 
c
a
r
d
s
.

C
a
p
a
b
l
e
 
o
f
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
n
 
a
l
m
o
s
t
 
a
n
y
 
w
e
i
g
h
t
 
s
t
o
c
k
;
 
b
u
t

v
e
r
y
 
e
x
p
e
n
s
i
v
e
 
f
o
r
 
l
a
r
g
e
 
n
u
m
b
e
r
 
o
f
 
o
r
i
g
i
n
a
l
s
.

S
i
m
i
l
a
r
 
t
o
 
a
b
o
v
e
,
 
b
u
t
 
p
r
o
h
i
b
i
t
i
v
e
l
y
 
e
x
p
e
n
s
i
v
e
.

S
e
l
e
c
t
e
d
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
,
 
c
o
m
p
r
o
m
i
s
e
 
o
n
 
w
e
i
g
h
t
 
o
f
 
s
t
o
c
k
,

s
t
i
l
l
 
o
n
 
t
h
e
 
l
i
g
h
t
 
s
i
d
e
 
b
u
t
 
o
.
k
.
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
,
 
a
 
l
i
t
t
l
e

m
o
r
e
 
e
x
p
e
n
s
i
v
e
 
t
h
a
n
 
d
u
p
l
i
c
a
t
i
n
g
 
b
u
t
 
w
i
t
h
i
n
 
b
o
u
n
d
s
.

I
N
F
O
R
M
A
T
I
O
N
 
C
A
R
D

S
T
O
R
A
G
E
 
M
E
T
H
O
D
S

1
.
 
C
a
r
d
 
F
i
l
e
s

2
.
 
R
o
t
a
r
y
 
F
i
l
e
s

A
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
f
o
r
 
s
t
o
r
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s
 
i
n

i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k
 
a
r
r
a
n
g
e
m
e
n
t
 
p
e
r
m
i
t
t
i
n
g
 
r
e
v
i
e
w
 
a
n
d
 
s
e
l
e
c
t
i
o
n

o
f
 
c
a
r
d
s
.

A
v
a
i
l
a
b
l
e
 
c
o
m
m
e
r
c
i
a
l
l
y
,
 
u
s
e
d
 
f
o
r
 
I
B
M
 
a
n
d
 
i
n
d
e
x
 
c
a
r
d
s
,
 
b
o
x

h
o
l
d
s
 
c
a
r
d
s
 
i
n
 
p
o
s
i
t
i
o
n
,
 
u
s
e
r
 
m
u
s
t
 
l
e
a
f
 
t
h
r
o
u
g
h
 
i
n
d
i
v
i
d
u
a
l
 
-

c
a
r
d
s
;
 
n
o
t
 
s
a
t
i
s
f
a
c
t
o
r
y
 
i
n
 
t
e
r
m
s
 
o
f
 
s
e
a
r
c
h
i
n
g
 
i
n
d
i
v
i
d
u
a
l

c
a
r
d
s
,
 
a
n
d
 
p
r
o
b
l
e
m
s
 
o
f
 
o
d
d
 
c
a
r
d
 
s
i
z
e
s
.

H
o
l
d
i
n
g
 
i
n
d
i
v
i
d
u
a
l
 
c
a
r
d
s
,
 
b
u
t
 
r
e
l
a
t
i
v
e
l
y
 
e
a
s
i
e
r
 
t
o
 
s
e
a
r
c
h
;

d
i
f
f
i
c
u
l
t
i
e
s
 
a
n
t
i
c
i
p
a
t
e
d
 
w
i
t
h
 
i
n
d
i
v
i
d
u
a
l
 
c
a
r
d
 
s
e
a
r
c
h
e
s
,

a
n
d
 
a
t
t
a
c
h
m
e
n
t
 
a
n
d
 
r
e
m
o
v
a
l
 
o
f
 
c
a
r
d
s
.

1
-
- m m



T
E
S
T
 
A
P
P
A
R
A
T
U
S
 
C
O
M
P
A
R
I
S
O
N
 
O
F
 
A
L
T
E
R
N
A
T
I
V
E
S
 
c
o
n
t
i
n
u
e
d

A
L
T
E
R
N
A
T
I
V
E

D
E
S
C
R
I
P
T
I
O
N

3
.
 
S
h
e
e
t
s
 
w
i
t
h
 
T
a
b
s

4
.
 
S
h
e
e
t
 
M
e
t
a
l
 
R
a
c
k
s

5
.
 
T
h
r
e
e
-
R
i
n
g
 
B
i
n
d
e
r
s

w
i
t
h
 
S
h
e
e
t
 
M
e
t
a
l
 
P
a
g
e
s

P
r
e
-
c
u
t
 
s
h
e
e
t
s
 
o
f
 
l
i
g
h
t
 
c
a
r
d
b
o
a
r
d
 
w
i
t
h
 
t
a
b
s
 
o
r
 
s
l
o
t
s
 
t
o
 
h
o
l
d

c
a
r
d
s
 
i
n
 
p
o
s
i
t
i
o
n
s
,
 
w
h
i
l
e
 
s
h
e
e
t
s
 
a
r
e
 
t
u
r
n
e
d
 
a
s
 
i
n
 
a
 
b
o
o
k
 
o
r

o
t
h
e
r
w
i
s
e
 
m
a
n
i
p
u
l
a
t
e
d
;
 
w
o
u
l
d
 
n
e
e
d
 
t
o
 
b
e
 
s
p
e
c
i
a
l
 
o
r
d
e
r
e
d
 
a
n
d

d
o
 
n
o
t
 
m
a
k
e
 
u
s
e
 
o
f
 
m
a
g
n
e
t
i
c
 
c
a
p
a
b
i
l
i
t
y
 
t
o
 
h
o
l
d
 
c
a
r
d
s
 
i
n

p
o
s
i
t
i
o
n
.

U
s
e
d
 
i
n
 
l
i
b
r
a
r
y
 
a
n
d
 
s
o
m
e
 
c
o
m
m
e
r
c
i
a
l
 
o
p
e
r
a
t
i
o
n
s
,
 
a
v
a
i
l
a
b
l
e
 
i
n

d
i
f
f
e
r
e
n
t
 
s
h
e
e
t
 
s
i
z
e
s
,
 
u
s
u
a
l
l
y
 
r
e
t
a
i
n
 
c
a
r
d
s
 
i
n
 
s
l
o
t
s
,
 
b
u
t

c
o
u
l
d
 
u
s
e
 
m
a
g
n
e
t
i
c
 
a
t
t
a
c
h
m
e
n
t
,
 
a
l
l
o
w
s
 
f
o
r
 
a
 
n
u
m
b
e
r
 
o
f
 
p
a
g
e
s

t
o
_
b
e
 
m
o
u
n
t
e
d
 
a
n
d
 
t
u
r
n
e
d
 
h
o
r
i
z
o
n
t
a
l
l
y
 
a
s
 
i
n
 
r
e
a
d
i
n
g
 
a
 
b
o
o
k
;

h
o
w
e
v
e
r
 
t
o
o
 
c
u
m
b
e
r
s
o
m
e
 
a
n
d
 
e
x
p
e
n
s
i
v
e
 
w
i
t
h
 
t
h
i
s
 
q
u
a
n
t
i
t
y
 
o
f

c
a
r
d
s
.

B
i
n
d
e
r
s
 
r
e
a
d
i
l
y
 
a
v
a
i
l
a
b
l
e
 
8
1
/
2
 
X
 
1
1
 
w
i
t
h
,
2
-
i
n
c
h
 
r
i
n
g
s
,
 
s
h
e
e
t

m
e
t
a
l
 
m
u
s
t
 
b
e
 
p
u
r
c
h
a
s
e
d
 
a
n
d
 
c
u
t
t
o
 
s
i
z
e
 
a
n
d
 
p
u
n
c
h
e
d
,
 
b
u
t

r
e
l
a
t
i
v
e
l
y
 
i
n
e
x
p
e
n
s
i
v
e
,
 
e
a
s
y
 
t
o
 
t
r
a
n
s
p
o
r
t
 
a
n
d
 
m
a
n
i
p
u
l
a
t
e
,

a
l
t
h
o
u
g
h
 
t
h
r
e
e
 
b
o
o
k
s
 
a
r
e
 
n
e
c
e
s
s
a
r
y
,
 
s
e
l
e
c
t
e
d
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
.

F
I
L
M
 
R
E
V
I
E
W
 
M
E
T
H
O
D
S

1
.
 
M
o
t
i
o
n
 
P
i
c
t
u
r
e

P
r
o
j
e
c
t
o
r

2
.
 
F
i
l
m
 
E
d
i
t
o
r

3
.
 
S
i
n
g
l
e
-
F
r
a
m
e

P
r
o
j
e
c
t
o
r

A
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s
 
f
o
r
 
v
i
e
w
i
n
g
 
t
h
e
 
f
i
l
m
 
r
e
c
o
r
d
 
a
n
d

t
r
a
n
s
c
r
i
b
i
n
g
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
a
l
 
d
a
t
a
.

S
t
a
n
d
a
r
d
 
p
r
o
j
e
c
t
o
r
 
n
o
t
 
u
s
e
a
b
l
e
 
s
i
n
c
e
 
1
6
 
m
i
n
 
c
a
n
n
o
t
 
u
s
u
a
l
l
y

b
e
 
s
t
o
p
p
e
d
 
f
o
r
 
s
i
n
g
l
e
-
f
r
a
m
e
 
a
n
a
l
y
s
i
s
.

R
e
a
d
i
l
y
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
v
i
e
w
i
n
g
 
f
i
l
m
 
o
n
e
 
f
r
a
m
e
 
a
t
 
a
 
t
i
m
e
;
 
u
s
u
a
l

m
a
n
u
a
l
 
o
p
e
r
a
t
i
o
n
 
a
w
k
w
a
r
d
,
 
n
o
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
k
e
e
p
i
n
g
 
c
o
u
n
t

o
f
 
f
r
a
m
e
s
.

.

S
e
l
e
c
t
e
d
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
,
 
u
s
u
a
l
l
y
 
m
u
s
t
 
b
e
 
s
p
e
c
i
a
l
-
o
r
d
e
r
e
d

a
n
d
 
v
e
r
y
 
e
x
p
e
n
s
i
v
e
,
 
b
u
t
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
l
o
a
n
 
o
n
 
s
h
o
r
t
-
t
e
r
m

b
a
s
i
s
,
 
r
e
m
o
t
e
 
c
o
n
t
r
o
l
s
 
f
o
r
 
a
d
v
a
n
c
i
n
g
,
 
r
e
v
e
r
s
i
n
g
 
f
r
a
m
e
,

a
u
t
o
m
a
t
i
c
 
f
r
a
m
e
 
c
o
u
n
t
e
r
.

1
-
-
,

c
o
q
)



A
p
p
e
n
d
i
x
 
D
-
2

T
e
s
t
 
A
p
p
a
r
a
t
u
s
 
D
e
s
i
g
n

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
s
p
e
c
i
f
i
c
 
i
n
d
i
v
i
d
u
a
l
 
c
o
m
p
o
n
e
n
t
s
 
o
f
 
t
h
e

D
E
P
I
R
S
 
a
p
p
a
r
a
t
u
s
,
 
w
.
t
.
t
h
 
i
l
l
u
s
t
r
a
t
i
v
e
 
g
r
a
p
h
i
c
s
 
a
n
d

s
i
g
n
i
f
i
c
a
n
t
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
d
e
t
a
i
l
s
 
o
f
 
t
h
e

d
e
s
i
g
n
,
 
w
h
i
c
h
 
m
i
g
h
t
 
b
e
 
o
f
 
i
n
t
e
r
e
s
t
 
i
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g

o
r
 
r
e
c
o
n
s
t
r
u
c
t
i
n
g
 
t
h
e
 
a
p
p
a
r
a
t
u
s
.



T
E
S
T
 
A
P
P
A
R
A
T
U
S
 
(
D
F
P
I
R
S
)

C
O
M
P
O
N
E
N
T
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S

C
O
M
P
O
N
E
N
T

D
E
S
C
R
I
P
T
I
O
N

1
.
 
C
A
M
E
R
A

.

1
1.
4
1
1
1
1
1
1
1
4
4
1
1
1
1
1
4

,
0

I
_e
V

1
1
1
1
1
1

.

6
7
(

0

4
1

"
f
i
n
e
-
 
S
p
e
c
i
a
l
 
M
o
t
i
o
n
 
P
i
c
t
u
r
e

C
a
m
e
r
a
"
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
l
o
a
d

o
n

c
a
m
p
u
s
,
 
t
h
r
e
e
 
c
a
m
e
r
a
s
,
 
o
n
e
 
f
r
o
m
 
I
n
d
u
s
t
r
i
a
l

E
n
g
i
n
e
e
r
i
n
g
 
D
e
-

p
a
r
t
-
-
.
n
t
 
(
u
s
e
d
 
i
n
 
t
i
m
e
-
m
o
t
i
o
n
 
s
t
u
d
y
)
,

t
w
o
,
f
r
o
m
 
P
h
o
t
o
g
r
a
p
h
y

D
e
p
a
r
t
m
e
n
t
,
 
u
s
e
d
 
2
5
 
m
m
 
l
e
n
s
,
 
f
o
c
u
S
s
i
n
g

o
n
 
3
"
 
X
 
5
"
 
a
r
e
a
 
a
t

1
5
 
f
e
e
t
,
 
f
i
l
m
 
m
a
g
a
z
i
n
e
 
h
o
l
d
s

1
0
0
 
f
t
.
 
o
f
 
T
r
i
-
X
 
f
i
l
m
 
s
u
i
t
a
b
l
e

f
o
r
 
r
o
o
m
 
l
i
g
h
t
i
n
g
,
 
r
e
q
u
i
r
e
s

r
e
-
w
i
n
d
i
n
g
 
m
a
n
u
a
l
l
y

e
v
e
r
y
 
1
0

f
e
e
t
,
 
n
o
r
m
a
l
l
y
 
a
v
a
i
l
a
b
l
e
 
w
i
t
h

r
e
f
l
e
x
 
v
i
e
w
f
i
n
d
e
r
,
 
s
i
n
g
l
e
-

f
r
a
m
e
 
a
c
t
u
a
t
o
r
 
b
u
t
t
o
n
.

2
.
 
T
I
M
E
R

'

-
-
-
 
s
e
a
l
i
a

m
m
i
l
l

-
f

-
o

.
.
-
-
0

4
.
1
.
4

"
C
i
n
e
-
S
p
e
c
i
a
l
 
T
i
m
e
r
'
 
a
v
a
i
l
a
b
l
e

o
n
 
o
r
d
e
r
 
f
r
o
m
 
t
h
e
 
S
t
e
v
e
n
s

E
n
g
i
n
e
e
r
i
n
g
 
C
o
m
p
a
n
y
,
 
N
e
w
p
o
r
t

B
e
a
c
h
,
 
C
a
l
i
f
o
r
n
i
a
,
 
$
1
2
5
 
e
a
c
h
,

a
d
a
p
t
e
d
 
f
o
r
.
u
s
e
 
w
i
t
h
 
C
i
n
e
-
S
p
e
c
i
a
l

c
a
m
e
r
a
 
(
o
t
h
e
r
 
m
o
d
e
l
s

a
v
a
i
l
a
b
l
e
)
,
 
a
t
t
a
c
h
e
s
 
w
i
t
h
 
t
r
i
p
o
d
m
o
u
n
t
i
n
g
 
h
o
l
e
,
 
f
i
t
s

o
v
e
r

s
i
n
g
l
e
-
f
r
a
m
e
 
a
c
t
u
a
t
o
r
 
:

-
t
t
o
n
,
 
e
l
e
c
t
r
i
c
a
l
l
y
 
p
o
w
e
r
e
d
 
r
a
o
t
o
r

a
n
d
 
c
a
m
 
a
c
t
i
v
a
t
e
s
 
b
u
t
t
o
n
,

t
i
m
i
n
g
 
s
e
t
 
f
o
r
 
d
i
f
f
e
r
e
n
t
 
i
n
t
e
r
v
a
l
s
,

3
0
 
s
e
c
o
n
d
 
i
n
t
e
r
v
a
l
 
s
e
t
t
i
n
g

u
s
e
d
 
i
n
 
t
h
i
s
 
e
x
p
e
r
i
m
e
n
t
,
 
s
o
m
e
w
h
a
t

n
o
i
s
y
 
d
u
r
i
n
g
 
a
c
t
i
v
a
t
i
o
n
,

r
e
l
a
t
i
v
e
l
y
 
s
i
l
e
n
t
 
b
e
t
w
e
e
n
 
a
c
t
i
v
a
-

t
i
o
n
s
,
 
c
o
n
t
a
i
n
s
 
h
o
l
e
 
T
o
r

m
o
u
n
t
i
n
g
 
o
n
 
t
r
i
p
o
d
.

3
.
 
T
R
I
P
O
D

"
H
e
a
v
y
-
D
u
t
y
 
T
r
i
p
o
d
"
,
 
t
h
r
e
e

a
v
a
i
l
a
b
l
e
 
o
n
 
l
o
a
n
 
f
r
o
m
 
P
h
o
t
o
g
r
a
p
h
y

D
e
p
a
r
t
m
e
n
t
,
 
5
"
 
h
e
i
g
h
t
 
a
p
p
r
o
p
r
i
a
t
e
 
f
o
r

f
o
c
u
s
i
n
g
 
o
n
 
w
o
r
k
 
s
u
r
-

f
a
c
e
 
a
n
d
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
e
r
m
o
n
i
t
o
r
i
n
g
,
 
v
e
r
y
 
s
t
a
b
l
e
 
w
h
i
l
e
 
i
n

u
s
e
,
 
e
a
s
y
 
t
o
 
t
r
a
n
s
p
o
r
t
 
a
n
d
 
s
t
o
r
e
,

n
o
t
e
,
 
c
a
m
e
r
a
 
e
a
s
i
l
y

r
e
m
o
v
e
d
 
f
o
r
 
r
e
-
w
i
n
d
i
n
g
.

4
.
,
C
H
A
L
K
B
O
A
R
D

k

"
M
a
g
n
a
l
i
n
e
n
 
B
F
-
G
8
"
 
m
a
g
n
e
t
i
c

c
h
a
l
k
b
o
a
r
d
,
 
e
y
e
-
s
a
v
i
n
g

g
r
e
e
n
,

n
o
n
-
g
l
a
r
e
,
 
1
'
 
X
 
1
'
 
g
r
i
d
 
l
i
n
e
s

o
n
 
s
u
r
f
a
c
e
,
 
c
o
m
p
o
s
i
t
i
o
n
 
b
o
a
r
d

b
a
c
k
i
n
g
,
 
a
l
u
m
i
n
u
m
 
f
r
a
m
e
,

a
v
a
i
l
a
b
l
e
 
l
o
c
a
l
l
y
 
o
n
 
o
r
d
e
r
,
 
3
'

h
i
g
h
 
t
o
 
a
c
c
o
m
m
o
d
a
t
e
 
c
o
n
v
e
n
i
e
n
t

a
r
m
 
r
e
a
c
h
 
w
h
i
l
e
 
s
e
a
t
e
d
,
 
5
'

l
o
n
g
 
t
o
 
a
c
c
o
m
m
o
d
a
t
e
 
c
a
r
d
s

(
s
h
o
u
l
d
 
b
e
 
l
o
n
g
e
r
)
.

oH H

-
.
-

,

.
 
.

.
,

.
.

.
.
.
.
.
.

.
.
, =



T
E
S
T
 
A
P
P
A
R
A
T
U
S
 
(
D
E
P
I
R
S
)
 
C
O
M
P
O
N
E
N
T
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 
c
o
n
t
i
n
u
e
d

C
O
M
P
O
N
E
N
T

D
E
S
C
R
I
P
T
I
O
N

5
.
-
F
R
A
M
E
W
O
R
K _

.
.
_
.

"
C
h
a
l
k
b
o
a
r
d
 
S
u
p
p
o
r
t
 
F
r
a
m
e
w
o
r
k
"
 
f
a
b
r
i
c
a
t
e
d
 
b
y
 
t
h
e
 
M
e
c
h
a
n
i
c
a
l

E
n
g
i
n
e
e
r
i
n
g
 
D
e
p
a
r
t
m
e
n
t
 
s
h
o
p
,
 
a
 
f
o
l
d
i
n
g
 
s
u
p
p
o
r
t
 
s
y
s
t
e
m
 
t
o

h
o
l
d
 
t
h
e
 
c
h
a
l
k
b
o
a
r
d
 
a
t
 
a
 
1
0
-
1
5
°
.
a
n
g
l
e
 
f
r
o
m
 
t
h
e
 
v
e
r
t
i
c
a
l
,

b
a
s
e
 
o
f
 
t
h
e
 
f
r
a
m
e
w
o
r
k
 
w
a
s
 
2
'
 
w
i
d
e
 
t
o
 
g
u
a
r
d
 
a
g
a
i
n
s
t
 
t
i
p
p
i
n
g
,

c
a
s
t
o
r
s
 
w
e
r
e
 
i
n
c
l
u
d
e
d
 
i
n
 
f
r
a
m
e
w
o
r
k
 
b
a
s
e
 
t
o
 
p
e
r
m
i
t
 
l
a
t
e
r
a
l

m
o
v
e
m
e
n
t
 
o
f
 
t
h
e
 
b
o
a
r
d
 
t
o
 
m
a
i
n
t
a
i
n
 
c
e
n
t
e
r
 
o
f
 
w
o
r
k
 
a
r
e
a
 
i
n

c
a
m
e
r
a
 
f
i
e
l
d
,
 
h
o
w
e
v
e
r
,
 
n
o
t
 
u
s
e
d
 
d
u
e
 
t
o
 
e
n
l
a
r
g
e
d
 
c
a
m
e
r
a
.
f
i
e
l
d
,

i
n
c
l
u
d
e
d
 
a
 
c
h
a
l
k
r
a
i
l
 
f
o
r
 
c
h
a
l
k
 
s
t
o
r
a
g
e
 
b
e
l
o
w
 
c
h
a
l
k
b
o
a
r
d

(
c
h
a
l
k
b
o
a
r
d
 
w
a
s
 
r
a
i
s
e
d
 
a
b
o
v
e
 
t
a
b
l
e
 
h
e
i
g
h
t
 
4
'
 
f
o
r
 
e
a
s
e
 
i
n
 
u
s
e
)

f
r
a
m
i
n
g
 
m
a
t
e
r
i
a
l
s
 
t
r
e
a
t
e
d
 
w
i
t
h
 
n
e
u
t
r
a
l
 
v
a
r
n
i
s
h
 
f
o
r
 
p
r
o
t
e
c
t
i
o
n

o
f
 
s
u
r
f
a
c
e
.

,

6
.
 
B
A
S
E

"
A
p
p
a
r
a
t
u
s
 
B
a
s
e
"
 
f
a
b
r
i
c
a
t
e
d
 
b
y
 
t
h
e
 
M
.
E
.
 
D
e
p
t
.
 
s
h
o
p
,
 
p
r
o
v
i
d
e
s

a
 
b
a
s
e
 
w
i
t
h
 
t
r
a
c
k
s
 
f
o
r
 
t
h
e
 
c
h
a
l
k
b
o
a
r
d
 
s
u
p
p
o
r
t
 
f
r
a
m
e
w
o
r
k
 
r
,
,
7
i
t
h

o
v
e
r
a
l
l
 
d
i
m
e
n
s
i
o
n
s
,
 
3
'
 
X
 
8
'
,
 
m
a
d
e
 
o
u
t
 
o
f
 
3
/
4
 
i
n
c
h
 
p
l
y
w
o
o
d
,

t
r
a
c
k
s
 
p
e
r
m
i
t
 
f
r
a
m
e
w
o
r
k
 
t
o
 
b
e
 
p
o
s
i
t
i
o
n
e
d
 
a
n
d
 
s
t
a
b
i
l
i
z
e
d
 
o
n

s
u
r
f
a
c
e
,
 
a
n
d
 
m
o
v
e
d
 
l
a
t
e
r
a
l
l
y
 
i
f
 
d
e
s
i
r
e
d
;
 
f
r
a
m
e
w
o
r
k
 
c
a
n
 
b
e

r
e
m
o
v
e
d
 
f
o
r
 
s
t
o
r
a
g
e
 
a
n
d
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
,
 
b
a
s
e
 
a
l
s
o
 
p
r
o
t
e
c
t
s

s
u
r
f
a
c
e
 
o
f
 
s
u
p
p
o
r
t
i
n
g
 
d
e
s
k
 
o
r
 
t
a
b
l
e
 
a
t
 
t
e
s
t
 
s
i
t
e
,
 
a
n
d
 
i
n
-

c
l
u
d
e
s
 
s
p
a
c
e
 
f
o
r
 
a
 
w
o
r
k
 
l
e
d
g
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

b
i
n
d
e
r
s
 
i
n
 
f
r
o
n
t
 
o
f
 
c
h
a
l
k
b
o
a
r
d
,
 
c
o
a
t
 
o
f
 
v
a
r
n
i
s
h
 
p
r
o
t
e
c
t
s

s
u
r
f
a
c
e
 
a
n
d
 
p
r
o
v
i
d
e
s
 
u
n
i
f
o
r
m
,
 
n
e
u
t
r
a
l
 
w
o
r
k
 
b
a
c
k
g
r
o
u
n
d
.

7
.
 
C
A
R
D
S

"
I
n
f
o
r
m
a
t
i
o
n
 
I
t
e
m
 
C
a
r
d
s
"
 
o
r
i
g
i
n
a
l
s
 
p
r
o
d
u
c
e
d
 
o
n
 
s
t
a
n
d
a
r
d

I
B
M
 
t
y
p
e
w
r
i
t
e
r
 
w
i
t
h
 
c
a
r
b
o
n
 
r
i
b
b
o
n
,
 
c
o
d
e
 
l
e
t
t
e
r
s
 
a
p
p
l
i
e
d

w
i
t
h
 
3
/
4
"
 
s
t
i
c
k
-
o
n
,
l
e
t
t
e
r
s
 
f
o
r
 
v
i
s
i
b
i
l
i
t
y
 
o
n
 
f
i
l
m
,
 
o
r
i
g
i
n
a
l

t
y
p
i
n
g
 
u
s
e
d
 
8
/
X
 
1
1
"
 
s
h
e
e
t
 
f
o
r
 
g
r
o
u
p
s
 
o
f
 
c
a
r
d
s
 
s
i
z
e
d
 
1
"
X
,
5
"

n
o
r
m
a
l
l
y
,
 
w
i
t
h
 
1
1
/
2
"
 
X
 
5
"
 
a
n
d
 
2
"
 
X
 
5
"
 
a
l
t
e
r
n
a
t
i
v
e
s
,
 
c
o
p
i
e
s

p
r
i
n
t
e
d
 
o
n
 
l
i
g
h
t
 
c
a
r
d
 
o
r
 
i
n
d
e
x
 
s
t
o
c
k
,
 
c
u
t
 
t
o
 
s
i
z
e
 
w
i
t
h
 
s
m
a
l
l

p
a
p
e
r
c
u
t
t
e
r
.

H N

F
e
l
l
a

en o



T
E
S
T
 
A
P
P
A
R
A
T
U
S
 
-
(
D
E
P
I
R
S
)
 
C
O
M
P
O
N
E
N
T
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 
c
o
n
t
i
n
u
e
d

C
O
M
P
O
N
E
N
T

D
E
S
C
R
I
P
T
I
O
N

8
.
 
M
A
G
N
E
T
S
-

"
M
a
g
n
e
t
i
z
e
d
 
R
u
b
b
e
r
 
T
a
p
e
"
 
X
5
0
'
 
r
o
l
l
s
,

1
/
2
"
w
i
d
e
,
 
1
/
1
6
"
 
t
h
i
c
k
,

w
i
t
h
 
a
d
h
e
s
i
v
e
 
b
a
c
k
i
n
g
,
 
a
v
a
i
l
a
b
l
e
 
l
o
c
a
l
l
y
 
o
n
 
o
r
d
e
r
,
 
c
u
t
 
t
o

D
I
"
 
l
e
n
g
t
h
s
 
w
i
t
h
 
p
a
p
e
r
 
c
u
t
t
e
r
,
 
b
a
c
k
i
n
g
 
r
e
m
o
v
e
d
 
m
a
n
u
a
l
l
y

a
n
d
 
s
t
r
i
p
 
a
p
p
l
i
e
d
 
t
o
 
c
a
r
d
.

.
C
A
R
D
 
S
T
O
R
A
G
E

1
0
.
 
M
I
S
C
E
L
L
A
N
E
O
U
S

"
H
i
n
g
e
d
 
T
h
r
e
e
-
R
i
n
g
 
B
i
n
d
e
r
"
,
 
w
i
t
h
 
2
"
 
r
i
n
g
s
 
f
o
r
 
8
1
/
2
"
 
X
 
1
1
"

s
h
e
e
t
s
,
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
c
a
m
p
u
s
 
s
t
o
r
e
s
,
 
l
i
g
h
t
 
s
h
e
e
t
 
m
e
t
a
l

s
t
o
r
a
g
e
 
s
h
e
e
t
s
,
 
m
a
t
e
r
i
a
l
 
a
v
a
i
l
a
b
l
e
 
l
o
c
a
l
l
y
,
 
c
u
t
 
t
o
 
s
i
z
e
,

8
1
/
2
"
X
 
1
1
"
 
a
n
d
 
p
u
n
c
h
e
d
 
f
o
r
 
t
h
r
e
e
-
h
o
l
e
s
 
b
y
 
M
.
E
.
 
s
h
o
p
 
a
t

r
e
a
s
o
n
a
b
l
e
 
e
x
p
e
n
s
e
,
 
c
a
p
a
c
i
t
y
 
o
f
 
b
i
n
d
e
r
 
l
i
m
i
t
e
d
 
b
y
 
t
h
i
c
k
n
e
s
s

o
f
 
s
h
e
e
t
s
 
a
n
d
 
c
a
r
d
s
 
w
i
t
h
 
m
a
g
n
e
t
s
,
 
b
l
a
n
k
 
w
h
i
t
e
 
p
a
p
e
r
 
'
s
e
d

b
e
t
w
e
e
n
 
m
a
g
n
e
t
s
 
a
n
d
 
s
h
e
e
t
s
 
t
o
 
r
e
d
u
c
e
 
g
l
a
r
e
,
 
w
e
i
g
h
t
 
o
f
-

s
h
e
e
t
s
 
a
n
d
 
m
a
g
n
e
t
s
 
i
n
 
b
i
n
d
e
r
 
c
o
n
s
i
d
e
r
a
b
l
e
,
 
b
u
i
 
n
o
t
 
e
x
c
e
s
s
i
v
e
,
-
-

h
e
l
p
s
 
t
o
 
s
t
a
b
i
l
i
z
e
 
b
i
n
d
e
r
 
w
h
i
l
e
 
i
n
 
u
s
e
,
 
p
a
g
e
s
 
t
u
r
n
 
v
e
r
t
i
-

c
a
l
l
y
 
s
o
 
t
h
a
t
 
t
o
p
 
p
a
g
e
 
i
s
 
i
n
 
c
a
m
e
r
a
 
f
i
e
l
d
 
a
n
d
 
t
o
p
 
l
i
n
e
 
o
f

i
n
f
o
r
m
a
t
i
o
n
 
c
o
d
e
s
 
i
s
 
r
e
c
o
r
d
e
d
 
b
y
 
c
a
m
e
r
a
 
t
o
 
i
n
d
i
c
a
t
e
 
s
e
a
r
c
h

a
c
t
i
v
i
t
y
.

C
h
a
l
k
 
a
n
d
 
e
r
a
s
e
r
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
m
a
k
i
n
g
 
n
o
t
a
t
i
o
n
s
 
o
n

c
h
a
l
k
b
o
a
r
d
,
 
b
l
a
n
k
 
p
a
p
e
r
 
a
n
d
 
f
e
l
t
-
t
i
p
 
p
e
n
s
 
m
a
y
 
b
e
 
p
r
o
v
i
d
e
d

f
o
r
 
m
a
k
i
n
g
 
r
o
u
g
h
 
s
k
e
t
c
h
e
s
 
o
f
 
m
a
t
e
r
i
a
l
 
o
n
 
b
o
a
r
d
 
f
o
r
 
f
u
t
u
r
e

r
e
f
e
r
e
n
c
e
,
 
a
 
s
p
a
r
e
 
s
e
t
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s
 
m
a
y
 
b
e
 
u
s
e
f
u
j
-

i
n
 
c
a
s
e
 
o
f
 
l
o
s
s
 
o
r
 
a
c
c
i
d
e
n
t
s
,
 
s
p
a
r
e
 
m
s
4
n
e
t
s
 
m
a
y
 
b
e
 
u
s
e
d

f
o
r
 
a
d
h
e
r
i
n
g
 
p
r
o
b
l
e
m
 
s
t
a
t
e
m
e
n
t
,
 
l
a
y
o
u
t
 
c
a
r
d
s
,
 
e
t
c
.
 
t
o

b
o
a
r
d
 
s
u
r
f
a
c
e
,
 
a
 
p
a
d
 
o
f
 
p
a
p
e
r
 
s
h
o
u
l
d
 
b
e
 
a
v
a
i
l
a
b
l
e
 
t
o
 
t
h
e

e
x
p
e
r
i
m
e
n
t
e
r
 
t
o
 
l
o
g
 
t
i
m
e
s
 
a
n
d
 
.
q
u
e
s
t
i
o
n
s
 
f
o
r
 
l
a
t
e
r
 
r
e
f
e
r
e
n
c
e
,

a
n
d
 
.
a
 
s
c
r
e
w
 
d
r
i
v
e
r
 
i
s
 
n
e
e
d
e
d
 
t
o
 
r
e
m
o
v
e
 
c
a
m
e
r
a
 
a
n
d
 
t
i
m
e
r
 
f
o
r

r
e
-
 
w
i
n
d
i
n
g
.



A
p
p
e
n
d
i
x
 
D
-
3

A
p
p
a
r
a
t
u
s
 
P
r
o
c
e
d
u
r
e
s

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
p
r
o
c
e
d
u
r
e
s
 
i
n
v
o
l
v
e
d
 
i
n

e
t
t
i
n
g
-
u
p

a
n
d
 
t
e
a
r
i
n
g
-
d
o
w
n
 
t
h
e
 
a
p
p
a
r
a
t
u
s
,
 
a
n
d
 
i
n
 
o
p
e
r
a
t
i
n
g
 
t
h
e
 
p
h
o
t
o
-

g
r
a
p
h
i
c
 
r
e
c
o
r
d
i
n
g
 
e
q
u
i
p
m
e
n
t
.
 
T
h
i
s
 
i
s
 
i
n
c
l
u
d
e
d
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e

t
h
e
 
r
e
l
a
t
i
v
e
l
y
 
s
i
m
p
l
e
 
a
n
d
 
c
o
n
v
e
n
i
e
n
t
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e

a
p
p
a
r
a
t
u
s
,
 
a
n
d
 
a
s
 
a
n
 
a
i
d
 
t
o
 
o
t
h
e
r
s
 
w
i
s
h
i
n
g
 
t
o
 
u
s
e
 
t
h
e

a
p
p
a
r
a
t
u
s
.



A
P
P
A
R
A
T
U
S
 
P
R
O
C
E
D
U
R
E
S

S
E
T
-
U
P

A
.
 
E
v
e
n
i
n
g
 
B
e
f
o
r
e
 
E
a
c
h
 
T
e
s
t
 
W
e
e
k
e
n
d

1
.
 
C
l
e
a
r
 
t
e
s
t
 
s
i
t
e
 
a
r
e
a
 
o
f
 
a
l
l
 
u
n
w
a
n
t
e
d

m
a
t
e
r
i
a
l
s
,
 
s
t
a
c
k
 
e
x
t
r
a
 
f
u
r
n
i
t
u
r
e
 
i
n

a
l
c
o
v
e
.

2
.
 
R
e
h
a
n
g
 
d
i
s
p
l
a
y
 
p
a
n
e
l
s
 
t
o
 
f
o
r
m
 
e
x
p
e
r
i
-

m
e
n
t
a
l
 
b
o
o
t
h
s
 
(
i
t
 
w
a
s
 
n
e
c
e
s
s
a
r
y
 
o
n

i
n
i
t
i
a
l
 
s
e
t
-
u
p
t
o
 
r
e
p
o
s
i
t
i
o
n
 
f
o
u
r

c
e
i
l
i
n
g
 
h
o
o
k
s
)
.

3
.
 
P
l
a
c
e
 
o
n
e
 
w
o
r
k
t
a
b
l
e
 
i
n
 
e
a
c
h
 
b
o
o
t
h

(
l
a
t
e
r
 
p
l
a
c
e
 
o
n
e
 
s
t
r
a
i
g
h
t
 
c
h
a
i
r
 
i
n

e
a
c
h
 
b
o
o
t
h
)
.

4
.
 
R
e
-
a
i
m
 
c
e
i
l
i
n
g
 
s
p
o
t
l
i
g
h
t
s
 
t
o
 
f
o
c
u
s

o
n
 
d
i
s
p
l
a
y
 
a
r
e
a
 
a
b
o
v
e
.
 
w
o
r
k
t
a
b
l
e
.

5
.
 
M
o
v
e
 
s
m
a
l
l
 
w
o
r
k
t
a
b
l
e
 
f
r
o
m
 
f
a
c
u
l
t
y

o
f
f
i
c
e
 
f
o
r
 
u
s
e
 
b
y
 
e
x
p
e
r
i
m
e
n
t
e
r
,

p
o
s
i
t
i
o
n
 
t
a
b
l
e
,
 
l
a
r
g
e
 
c
h
a
l
k
b
o
a
r
d
,

t
w
o
 
s
t
r
a
i
g
h
t
 
c
h
a
i
r
s
 
f
o
r
 
e
x
p
e
r
i
m
e
n
t
e
r

a
r
e
a
.

O
n
 
i
n
i
t
i
a
l
 
e
v
e
n
i
n
g
,
 
s
e
t
-
u
p
 
a
n
d
 
t
r
y
-

o
u
t
 
m
a
j
o
r
 
i
t
e
m
s
 
o
f
 
a
p
p
a
r
a
t
u
s
,
 
t
h
e
n

s
t
o
r
e
 
i
n
.
a
l
c
o
v
e
.

B
.
 
M
o
r
n
L
n
g
 
B
e
f
o
r
e
 
E
a
c
h
 
T
e
s
t
 
S
e
s
s
i
o
n

1
.
 
P
l
a
c
e
 
o
n
 
e
a
c
h
 
w
o
r
k
t
a
b
l
e
:
 
b
a
s
e
 
f
o
r

a
p
p
a
r
a
t
u
s
,
 
t
h
e
n
 
c
h
a
l
k
b
o
a
r
d
 
a
n
d
 
f
r
a
m
e

o
n
 
b
a
s
e
,
 
c
h
e
c
k
 
p
o
s
i
t
i
o
n
.
o
f
 
c
a
s
t
o
r
s

i
n
 
t
k
a
c
k
.

2
.
 
E
r
a
s
e
 
c
h
a
l
k
b
o
a
r
d
 
s
u
r
f
a
c
e
 
c
a
r
e
f
u
l
l
y
,
 
r
u
b

s
u
r
f
a
c
e
 
t
o
 
m
a
t
t
e
 
f
i
n
i
s
h
,
 
c
h
e
c
k
 
t
o
 
m
a
k
e

s
u
r
e
 
n
o
 
"
s
h
a
d
o
w
"
 
i
m
a
g
e
s
 
r
e
m
a
i
n
'
f
r
o
m

p
r
e
v
i
o
u
s
 
w
o
r
k
,
 
o
n
c
e
 
a
 
w
e
e
k
,
 
d
a
m
p
 
m
o
p

b
a
s
e
 
a
n
d
 
f
r
a
m
e
 
t
o
.
c
l
e
a
n
 
o
f
f
 
a
c
c
u
m
u
l
a
t
e
d

c
h
a
l
k
 
d
u
s
t
:
.

3
.
 
P
l
a
c
e
 
t
h
r
e
e
 
b
i
n
d
e
r
s
 
w
i
t
h
 
i
n
f
o
r
m
a
t
i
o
n

i
t
e
m
s
 
o
n
 
l
e
d
g
e
 
i
n
 
f
r
o
n
t
 
o
f
 
c
h
a
l
k
b
o
a
r
d
,

c
h
e
c
k
 
t
o
 
b
e
 
s
u
r
e
 
t
h
a
t
 
b
a
n
k
s
 
a
r
e
 
c
o
m
-

p
l
e
t
e
 
a
n
d
 
t
h
a
t
 
a
p
p
r
o
p
r
i
a
t
e
 
s
t
r
a
t
e
g
y

s
t
e
p
 
i
n
d
i
c
a
t
o
r
'
 
c
a
r
d
s
 
a
r
e
 
p
r
o
v
i
d
e
d
,

c
h
e
c
k
 
t
o
 
s
e
e
 
t
h
a
t
 
b
i
n
d
e
r
s
 
a
r
e
 
a
r
r
a
n
g
e
d

i
n
 
s
e
q
u
e
n
c
e
 
o
f
 
u
s
e
.

4
.
 
P
l
a
c
e
 
a
d
d
i
t
i
o
n
a
l
 
m
a
t
e
r
i
a
l
s
 
i
n
 
w
o
r
k
 
a
r
e
a
:

t
h
r
e
e
 
p
i
e
c
e
'
S
 
o
f
 
c
h
a
l
k
 
a
n
d
 
t
w
o
 
f
e
l
t
-
t
i
p

p
e
n
s
 
i
n
 
c
h
a
l
k
r
a
i
l
,
 
e
r
a
s
e
r
 
a
n
d
 
t
h
r
e
e

s
h
e
e
t
s
 
o
f
 
b
l
a
n
k
 
p
a
p
e
r
 
o
n
 
l
e
d
g
e
.

5
.
 
°
P
l
a
c
e
 
e
x
p
e
r
i
m
e
n
t
e
r
 
m
a
t
e
r
i
a
l
s
 
i
n
 
a
r
e
a
:

e
x
t
r
a
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s
,
 
e
x
t
r
a
 
c
h
a
l
k
,

p
e
n
s
 
p
a
p
e
r
,
 
b
l
a
n
k
 
p
a
p
e
r
 
f
o
r
 
l
o
g
,
 
s
c
r
e
w
-

d
r
i
v
e
r
 
f
o
r
 
s
e
r
v
i
c
i
n
g
 
c
a
m
e
r
a
.

6
.
 
B
r
i
n
g
 
i
n
 
c
a
m
e
r
a
s
 
f
r
o
m
 
f
a
c
u
l
t
y
 
o
f
f
i
c
e
,

s
e
t
-
u
p
 
a
n
d
 
a
d
j
u
s
t
 
c
a
m
e
r
a
S
a
s
 
p
e
r
 
i
n
-

s
t
r
u
c
t
i
o
n
s
.

A

T
E
A
R
-
D
O
W
N

1
.
 
R
e
t
r
i
e
v
e
 
m
a
t
e
r
i
a
l
s
 
f
r
o
m
 
w
o
r
k
 
a
r
e
a
s
,

c
h
a
l
k
,
 
p
e
n
s
,
 
e
r
a
s
e
r
s
,
 
p
a
p
e
r
,
 
p
a
c
k
 
f
o
r

s
t
o
r
a
g
e
 
i
n
 
f
a
c
u
l
t
y
 
o
f
f
i
c
e
.

L
T

1



A
P
P
A
R
A
T
U
S
 
P
R
O
C
E
D
U
R
E
S
 
c
o
n
t
i
n
u
e
d

2
.
 
R
e
p
l
a
c
e
 
a
l
l
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s
 
s
e
l
e
c
t
e
d

i
n
 
r
i
n
g
 
b
i
n
d
e
r
s
 
i
n
 
p
r
o
p
e
r
 
s
e
q
u
e
n
c
e

(
p
e
f
"
f
o
r
m
e
d
 
b
y
 
s
u
b
j
e
c
t
s
)

.

3
.
 
F
o
l
d
 
u
p
 
c
h
a
l
k
b
o
a
r
d
s
 
a
n
d
 
f
r
a
M
e
s
,
 
p
l
a
c
e

i
n
 
s
t
o
r
a
g
e
 
a
r
e
a
 
w
i
t
h
 
b
a
s
e
s
.
/
.

4
.
 
R
e
m
o
v
e
,
 
c
a
m
e
r
a
s
 
f
o
r
 
s
t
o
r
a
g
e
,
 
o
n

w
e
e
k
e
n
d
,
 
b
e
t
w
e
e
n
 
s
e
s
s
i
o
n
s
,
 
u
n
p
l
u
g

t
i
m
e
r
 
a
n
d
 
c
a
r
r
y
 
c
a
m
e
r
a
-
t
i
m
e
r
-

t
r
i
p
o
d
 
a
s
s
e
m
b
l
y
 
t
o
 
f
a
c
u
l
t
y
 
o
f
f
i
c
e
;

a
t
 
e
n
d
 
o
f
 
w
e
e
k
e
n
d
,
 
d
i
s
a
s
s
e
m
b
l
e

c
a
m
e
r
a
s
 
a
n
d
 
t
i
m
e
r
s
 
f
o
r
 
t
r
a
n
s
p
o
r
t

b
a
c
k
 
t
o
 
M
a
d
i
s
o
n
,
 
f
o
l
d
4
u
p
 
t
r
i
p
o
d
s

f
o
r
 
c
a
r
r
y
i
n
g
.

5
.
 
G
e
n
e
r
a
l
l
y
 
c
l
e
a
n
 
u
p
 
a
f
t
e
r
 
s
e
s
s
i
o
n
s
,

a
t
 
e
n
d
 
o
f
 
w
e
e
k
e
n
d
 
r
e
t
u
r
n
 
s
m
a
l
l

t
a
b
l
e
 
t
o
 
f
a
c
u
l
t
y
 
o
f
f
i
c
e
,
 
b
u
t
 
o
t
h
e
r
-

w
i
s
e
 
l
e
a
v
e
 
f
u
r
n
i
t
u
r
e
,
 
p
a
n
e
l
s
,
 
s
p
o
t
-

l
i
g
h
t
s
 
i
n
 
p
l
a
c
e
,
 
t
h
e
y
 
w
e
r
e
 
s
o
m
e
-

w
h
a
t
 
r
e
a
r
r
a
n
g
e
d
 
d
u
r
i
n
g
 
w
e
e
k
 
b
u
t

t
h
e
r
e
 
w
a
s
 
n
o
 
s
e
t
 
f
o
r
m
a
t
 
f
o
r
 
c
l
a
s
s
e
s
.

C
h
e
c
k
 
t
o
 
i
n
s
u
r
e
 
t
h
a
t
 
s
h
u
t
t
e
r
 
f
a
d
e
-
o
u
t

i
s
 
o
n
 
"
o
p
e
n
"
,
 
u
s
i
n
g
 
l
e
v
e
r
 
a
n
d
 
m
a
r
k
i
n
g
s

o
n
 
s
i
d
e
 
o
f
 
c
a
m
e
r
a
.

.
U
s
e
 
b
u
t
t
o
n
 
o
n
 
f
r
o
n
t

o
f
 
c
a
m
e
r
a
 
t
o
 
r
u
n

o
f
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
5
'
 
o
f
 
f
i
l
m
,
 
c
h
e
c
k

c
a
m
e
r
a
 
o
n
e
r
a
t
i
o
n
.

C
A
M
E
R
A
 
S
E
T
-
U
P
 
B
E
F
O
R
E
 
A
S
S
E
M
B
L
I
N
G

1
.
 
C
h
e
c
k
 
t
o
 
i
n
s
u
r
e
 
t
h
a
t
 
l
e
n
s
 
i
s
 
f
i
l
m
l
y

s
e
a
t
e
d
.

2
.
 
C
h
e
c
k
 
t
o
 
i
n
s
u
r
e
 
t
h
a
t
 
m
a
g
a
z
i
n
e
 
a
p
e
r
-

a
t
u
r
e
 
d
o
o
r
 
i
s
 
"
o
p
e
n
"
,
 
r
e
f
e
r
r
i
n
g
 
t
o

p
o
s
i
t
i
o
n
 
o
f
 
k
n
o
b
 
o
n
 
f
r
o
n
t
 
o
f

c
a
m
e
r
a
.

3
.
 
S
e
t
 
s
h
u
t
t
e
r
 
s
p
e
e
d
 
a
t
 
"
2
4
"
 
u
s
i
n
g

k
n
o
b
 
o
n
 
t
i
m
e
r
 
s
i
d
e
 
o
f
 
c
a
m
e
r
a
.

C
A
M
E
R
A
 
W
I
N
D
I
N
G

1
.
 
I
f
 
n
e
c
e
s
s
a
r
y
 
r
e
m
o
v
e
 
t
i
m
e
r
 
f
r
o
m
 
c
a
m
e
r
a
,

b
y
 
u
n
d
o
i
n
g
 
m
o
u
n
t
i
n
g
 
s
c
r
e
w
 
i
n
 
b
a
s
e

(
u
s
u
a
l
l
y
 
f
i
r
s
t
 
r
e
m
o
v
e
 
c
a
m
e
r
a
 
a
n
d
 
t
i
m
e
r

f
r
o
m
 
t
r
i
p
o
d
)
,
 
t
h
e
n
 
a
t
t
a
c
h
 
w
i
n
d
i
n
g
 
h
a
n
d
l
e

o
n
 
s
i
d
e
 
o
f
 
c
a
m
e
r
a
 
u
s
i
n
g
 
s
c
r
e
w
 
i
n
 
h
a
n
d
l
e
,

n
o
t
c
h
 
i
n
 
h
a
n
d
l
e
 
m
a
y
 
b
e
 
u
s
e
d
 
f
o
r
 
t
i
g
h
t
e
n
-

i
n
g
 
o
n
c
e
 
s
c
r
e
w
 
i
s
 
s
t
a
r
t
e
d
.

2
.
 
W
i
n
d
 
c
a
m
e
r
a
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
0
 
t
u
r
n
s
 
i
n

c
o
u
n
t
e
r
-
c
l
o
c
k
w
i
s
e
 
d
i
r
e
c
t
i
o
n
,
 
u
n
t
i
l
 
b
e
l
l

r
i
n
g
s
 
o
r
 
s
h
u
t
t
e
r
 
o
p
e
r
a
t
e
s
.

3
.
 
R
e
m
o
v
e
 
h
a
n
d
l
e
,
 
b
y
 
r
e
v
e
r
s
i
n
g
 
a
b
o
v
e

p
r
o
c
e
d
u
r
e
,
 
r
e
a
t
t
a
c
h
 
t
i
m
e
r
 
a
n
d
 
t
r
i
p
o
d
.

A
T
T
A
C
H
I
N
G
 
T
I
M
E
R

1
.
 
P
u
l
l
 
o
u
t
 
s
i
n
g
l
e
 
f
r
a
m
e
 
a
c
t
u
a
t
i
n
g
 
b
u
t
t
o
n

o
n
 
s
i
d
e
 
o
f
 
c
a
m
e
r
a
.

2
.
 
P
o
s
i
t
i
o
n
 
t
i
m
e
r
 
o
n
 
s
i
d
e
 
o
f
 
c
a
m
e
r
a
 
s
o

t
h
a
t
 
a
r
m
 
o
n
 
t
i
m
e
r
 
e
n
g
a
g
e
s
 
a
c
t
u
a
t
i
n
g

b
u
t
t
o
n
.

3
.
 
A
d
j
u
s
t
 
t
i
m
e
r
 
p
o
s
i
t
i
o
n
 
s
o
 
t
h
a
t
 
b
u
t
t
o
n

i
s
 
f
i
r
m
l
y
 
e
n
g
a
g
e
d
 
b
y
 
t
i
m
e
r
 
a
r
m
.



A
P
P
A
R
A
T
U
S
 
P
R
O
C
E
D
U
R
E
S
 
c
o
n
t
i
n
u
e
d

4
.
 
S
c
r
e
w
 
b
a
s
e
 
o
f
 
t
i
m
e
r
 
o
n
t
o
 
b
a
s
e
 
o
f

c
a
m
e
r
a
,
 
t
i
g
h
t
e
n
 
w
i
t
h
 
s
c
r
e
w
d
r
i
v
e
r
.

5
,
 
M
a
n
u
a
l
l
y
 
d
e
p
r
e
s
s
 
t
i
m
e
r
 
a
r
m
 
t
o
 
i
n
s
u
r
e

m
o
v
e
m
e
n
t
 
i
s
 
f
r
e
e
.

6
.
 
P
l
u
g
 
t
i
m
e
r
 
c
o
r
d
 
i
n
t
o
 
b
a
s
e
b
o
a
r
d

o
u
t
l
e
t
 
o
r
 
e
x
t
e
n
s
i
o
n
 
c
o
r
d
,
 
t
u
r
n
 
o
n

t
i
m
e
r
,
 
c
h
e
c
k
 
t
h
a
t
 
a
c
t
u
a
t
o
r
 
b
u
t
t
o
n

i
s
 
o
p
e
r
a
t
i
n
g
 
c
o
m
p
l
e
t
e
l
y
,
 
i
f
 
n
o
t
,

a
d
j
u
s
t
 
p
o
s
i
t
i
o
n
 
o
f
 
t
i
m
e
r
.

7
.
 
T
u
r
n
 
o
f
f
 
t
i
m
e
r
 
u
n
t
i
l
 
s
t
a
r
t

a
c
t
u
a
l
 
s
e
s
s
i
o
n
.

8
.
 
T
h
r
e
a
d
 
s
c
r
e
w
 
i
n
 
t
r
i
p
o
d
 
i
n
t
o
 
m
o
u
n
t
i
n
g

.
h
o
l
e
 
i
n
 
b
a
s
e
 
o
f
 
t
i
m
e
r
,
 
a
d
j
u
s
t

l
a
t
e
r
a
l
 
a
n
d
 
v
e
r
t
i
c
a
l
 
a
n
g
l
e
s
 
o
n

t
r
i
p
o
d
 
m
o
u
n
t
-
s
o
 
t
h
a
t
 
c
a
m
e
r
a
 
i
s

a
i
m
e
d
 
i
n
 
g
e
n
e
r
a
l
 
d
i
r
e
c
t
i
o
n
 
o
f

d
i
s
p
l
a
y
 
b
o
a
r
d
.

F
O
C
U
S
S
I
N
G
 
C
A
M
E
R
A

1
.
 
D
e
t
e
r
m
i
n
e
 
f
-
s
t
o
p
 
u
s
i
n
g
 
l
i
g
h
t
 
m
e
t
e
r

(
o
n
l
y
 
o
n
c
e
 
f
o
r
 
a
r
t
i
f
i
c
i
a
l
 
l
i
g
h
t
i
n
g
)

.

2
.
 
O
p
e
n
 
f
-
s
t
o
p
 
t
o
 
f
u
l
l
-
o
p
e
n
 
p
o
s
i
t
i
o
n
,

d
e
p
r
e
s
s
 
b
u
t
t
o
n
 
o
p
e
r
a
t
i
n
g
 
r
e
f
l
e
x

v
i
e
w
f
i
n
d
e
r
.

3
.

U
s
e
 
v
i
e
w
f
i
n
d
e
r
 
t
o
 
c
o
r
r
e
c
t
l
y
 
p
o
s
i
t
i
o
n

c
a
m
e
r
a
,
 
f
r
a
m
i
n
g
 
i
n
 
d
i
s
p
l
a
y
 
b
o
a
r
d
,
 
i
f

n
e
c
e
s
s
a
r
y
 
m
o
v
e
 
t
r
i
p
o
d
 
f
o
r
w
a
r
d

a
n
d
 
b
a
c
k

t
o
 
a
c
h
i
e
v
e
 
c
o
r
r
e
c
t
 
f
r
a
m
i
n
g
,
 
u
s
e
 
t
r
i
-
-

p
o
d
 
m
o
u
n
t
 
a
d
j
u
s
t
m
e
n
t
s
 
t
o
 
f
i
x
 
c
a
m
e
r
a

a
n
g
l
e
,
 
t
i
g
h
t
e
n
 
a
d
j
u
s
t
m
e
n
t
s
.

4
.
 
A
d
j
u
s
t
 
f
o
c
u
s
o
n
 
l
e
n
s
 
u
n
t
i
l
 
i
m
a
g
e
 
i
s

s
h
a
r
p
,
 
u
s
e
 
s
a
m
p
l
e
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s
 
o
n

d
i
s
p
l
a
y
 
b
O
a
r
d
 
f
o
r
 
t
e
s
t
 
i
m
a
g
e
,
 
v
e
r
i
f
y

d
i
s
t
a
n
c
e
 
s
h
o
w
n
 
o
n
 
f
o
c
u
s
 
k
n
o
b
 
w
i
t
h

a
c
t
u
a
l
 
d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
c
a
m
e
r
a
 
a
n
d

d
i
s
p
l
a
y
 
b
o
a
r
d
 
(
u
s
e
 
t
a
p
e
 
m
e
a
s
u
r
e
)
.

5
.
 
C
l
o
s
e
 
d
o
w
n
 
f
-
s
t
o
p
 
t
o
 
p
r
e
d
e
t
e
r
m
i
n
e
d
'

s
e
t
t
i
n
g
,
 
r
e
c
h
e
c
k
 
f
o
c
u
s
.

6
.
 
M
a
n
u
a
l
l
y
 
o
p
e
r
a
t
e
 
s
i
n
g
l
e
 
f
r
a
m
e
 
a
c
t
u
a
t
o
r
,

c
h
e
c
k
 
t
h
a
t
 
b
u
t
t
o
n
 
o
n
 
r
e
f
l
e
x
 
f
i
n
d
e
r
 
"
p
o
p
s

u
p
"
.

R
U
N
N
I
N
G
 
C
A
M
E
R
A

1
1
.
 
S
t
a
r
t
 
c
a
m
e
r
a
 
t
i
m
e
r
 
a
t
 
b
e
g
i
n
n
i
n
g
 
(
_
:
,
/

e
x
p
e
r
i
m
e
n
t
a
l
 
s
e
s
s
i
o
n
 
(
n
o
t
e
 
c
a
M
e
r
4
/
h
a
s

b
e
e
n
 
p
r
e
-
w
o
u
n
d
 
a
n
d
 
f
o
c
u
s
s
e
d
)
.

1
2
.
 
M
a
k
e
 
a
 
n
o
t
e
 
o
f
 
f
i
l
m
 
c
o
u
n
t
e
r
 
r
e
a
d
i
n
g

o
n
 
b
a
c
k
 
o
f
 
c
a
m
e
r
a
.

3
.
 
P
e
r
i
o
d
i
c
a
l
l
y
,

2
 
o
r
 
3
 
t
i
m
e
s
 
p
e
r
 
h
e
u
r
,

c
h
e
c
k
 
c
a
m
e
r
a
 
o
p
e
r
a
t
i
o
n
,
 
n
o
t
e
 
t
h
a
t
 
t
i
m
e
:

i
s
 
o
p
e
r
a
t
i
n
g
,
 
t
h
a
t
 
s
h
u
t
t
e
r
 
T
e
c
h
a
n
i
s
r
:
,

b
e
i
n
g
 
a
c
t
u
a
t
e
d
,
 
r
e
c
h
e
c
k
 
f
o
c
u
s
,
 
p
a
r
t
i
c
i
-

l
a
r
l
y
 
i
f
 
c
a
m
e
r
a
 
m
a
y
 
h
a
v
e
 
b
e
e
n
 
j
o
s
t
l
e
e
.
,

4
.
 
E
a
c
h
 
h
o
u
r
 
c
h
e
c
k
 
f
i
l
m
 
c
o
u
n
t
e
r
 
r
e
a
d
i
n
g

i
n
s
u
r
e
 
t
h
a
t
 
f
i
l
m
 
i
s
 
m
o
v
i
n
g
 
p
r
o
p
e
r
l
y
.

5
.
 
W
h
e
n
 
n
e
c
e
s
s
a
r
y
 
r
e
w
i
n
d
 
c
a
m
e
r
a
 
a
s
 
p
e
r

i
n
s
t
r
u
c
t
i
o
n
s
,
 
c
h
e
c
k
 
a
l
l
 
s
e
t
t
i
n
g
s
 
a
f
t
e
r

r
e
w
i
n
d
i
n
g
.

6
.
 
A
t
 
e
n
d
 
o
f
 
s
e
s
s
i
o
n
,
 
s
t
o
p
 
t
i
m
e
r
,
 
a
n
d

c
h
e
c
k
 
f
i
l
m
 
u
s
e
d
 
a
g
a
i
n
s
t
 
a
c
t
u
a
l
 
w
o
r
k
i
n
g

1
-
7

.
.
c
x

t
i
m
e
.



A
P
P
E
N
D
I
X
 
E

S
U
B
J
E
C
T
 
I
N
T
E
R
A
C
T
I
O
N
 
D
E
T
A
I
L
S

T
h
e
s
e
 
t
w
o
 
a
p
p
e
n
d
i
c
e
s
 
d
e
s
c
r
i
b
e
 
t
h
e
 
t
w
o
 
m
a
j
o
r
 
i
n
p
u
t
s
 
o
f

s
u
b
j
e
c
t
 
v
e
r
b
a
l
 
r
e
s
p
o
n
s
e
s
 
i
n
 
t
h
i
s
 
e
x
p
e
r
i
m
e
n
t
;
 
s
p
e
c
i
f
i
c
-

a
l
l
y
,
 
q
u
e
s
t
i
o
n
s
 
a
s
k
e
d
 
d
u
r
i
n
g
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
a
l
 
s
e
s
s
i
o
n
s
,

a
n
d
 
r
e
s
p
o
n
s
e
s
 
t
o
 
q
u
e
s
t
i
o
n
s
 
a
s
k
e
d
 
b
y
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r
 
i
n

a
 
f
i
n
a
l
 
"
d
e
b
r
i
e
f
i
n
g
'
 
m
e
e
t
i
n
g
 
w
i
t
h
 
a
l
l
 
s
u
b
j
e
c
t
s
.

A
p
p
e
n
d
i
x
 
E
-
1

Q
u
e
s
t
i
o
n
 
L
o
g

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
q
u
e
s
t
i
o
n
s
 
a
s
k
e
d
 
b
y
 
s
u
b
j
e
c
t
s
 
a
n
d
 
t
h
e

.

r
e
s
p
o
n
s
e
s
 
g
i
v
e
n
 
b
y
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r
,
 
a
s
 
t
h
e
y
 
o
c
c
u
r
r
e
d

a
t
 
d
i
f
f
e
r
e
n
t
 
s
p
e
c
i
f
i
c
 
t
i
m
e
s
,
 
o
n
 
d
i
f
f
e
r
e
n
t
 
d
a
y
s
 
(
D
4
'
 
t
h
e

e
x
p
e
r
i
m
e
n
t
a
l
 
t
e
s
t
 
s
e
s
s
i
o
n
s
.

A
s
 
d
e
m
o
n
s
t
r
a
t
e
d
 
i
n
 
t
h
i
s

l
i
s
O
_
n
g
,
 
m
o
s
t
 
o
f
 
t
h
e
 
q
u
e
s
t
i
o
n
s
 
w
e
r
e
 
n
o
t
 
o
f
 
m
a
j
o
r

s
u
l
,
5
s
t
a
n
c
e
,
 
a
n
d
 
d
i
d
 
n
o
t
'
a
p
p
e
a
r
 
t
o
 
h
a
v
e
 
i
m
p
o
r
t
a
n
t

i
m
p
a
c
t
 
o
n
 
t
h
e
 
d
a
t
a
,
 
a
n
d
 
a
f
t
e
r
 
t
h
e
 
f
i
r
s
t
 
d
a
y
 
o
f
 
t
h
e

.
'
s
e
c
o
n
d
 
w
e
e
k
e
n
d
,
 
t
h
e
r
e
 
w
e
r
e
 
n
o
.
f
u
r
t
h
e
r
 
q
u
e
s
t
i
o
n
s
 
a
s
k
e
d
,

s
u
g
g
e
s
t
i
n
g
 
t
h
a
t
 
t
i
e
 
s
u
b
j
e
c
t
s
 
w
e
r
e
 
c
o
n
f
i
d
e
n
t
 
w
i
t
h
 
t
h
e
i
r

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
w
h
a
t
 
t
h
e
y
 
w
e
r
e
 
b
e
i
n
g
 
r
e
q
u
i
r
e
d
 
t
o
 
d
o
.



Q
U
E
S
T
I
O
N
 
L
O
G

Q
U
E
S
T
I
O
N

R
E
S
P
O
N
S
E

S
a
t
u
r
d
a
y
,
 
A
p
r
i
l
 
2
9

,

A
.
 
E
i
t
h
e
r
 
o
n
 
t
h
e
 
u
p
p
e
r
 
p
a
r
t
 
o
f
 
t
h
e
 
b
o
a
r
d

o
r
 
o
n
 
t
h
e
 
t
a
b
l
e
.

_

A
.
 
I
n
f
o
r
m
a
t
i
o
n
,
B
a
n
k
 
s
e
c
t
i
o
n
 
B
-
5
.

A
.
 
T
h
i
s
 
s
h
o
u
l
d
 
b
e
 
e
x
p
r
e
s
s
e
d
 
b
y
 
t
h
e
 
g
r
o
u
p
i
n
g

o
f
 
i
n
f
o
r
m
a
t
i
o
n
.

A
.
 
T
r
y
 
t
o
 
u
s
e
 
"
d
i
m
e
n
s
i
o
n
a
l
 
c
o
o
r
d
i
n
a
t
e
s
"
 
a
s

f
a
r
 
a
s
 
p
o
s
s
i
b
l
e
,
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
c
o
d
i
n
g
.

A
.
 
N
o
 
u
s
e
 
s
c
r
a
t
c
h
 
p
a
p
e
r
 
o
r
 
c
h
a
l
k
b
o
a
r
d
.

.

1
2
:
0
6
 
S
u
b
j
e
c
t
 
#
3

Q
.
 
W
h
e
r
e
 
d
o
 
w
e
 
p
u
t
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s

w
h
e
n
 
t
h
e
 
c
h
a
l
k
b
o
a
r
d
 
i
s
 
f
i
l
l
e
d
?

1
2
:
4
0
 
S
u
b
j
e
c
t
 
#
3

Q
.
 
W
h
e
r
e
 
c
a
n
 
I
 
f
i
n
d
 
i
n
f
o
r
m
a
t
i
o
n
 
t
o

d
e
S
c
r
i
b
e
 
d
e
t
a
i
l
s
 
i
n
 
t
h
e
 
d
e
s
i
g
n

p
r
o
c
e
s
s
?

3
:
3
0
 
S
u
b
j
e
c
t
 
#
3

Q
.
 
H
o
w
 
c
a
n
 
I
 
e
x
p
r
e
s
s
 
"
c
o
n
c
e
p
t
u
a
l

r
e
a
s
o
n
i
n
g
"
 
a
s
 
d
i
s
t
i
n
c
t
 
f
r
o
m
 
t
h
e

c
o
n
c
e
p
t
 
i
t
s
e
l
f
?

6
:
1
5
 
S
u
b
j
e
c
t
 
#
2

Q
.
 
C
a
n
 
y
o
u
 
u
s
e
 
c
h
a
l
k
 
d
r
a
w
i
n
g
s
 
t
o

i
l
l
u
s
t
r
a
t
e
 
r
o
o
m
 
l
a
y
o
u
t
?

Q
.
 
C
a
n
 
y
o
u
 
w
r
i
t
e
 
d
i
r
e
c
t
l
y
 
o
n
 
t
h
e
 
f
l
o
o
r

p
l
a
n
 
g
r
i
d
 
c
a
r
d
s
 
p
r
o
v
i
d
e
d
 
i
n
 
t
h
e

i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k
?

S
u
n
d
a
y
,
 
A
p
r
i
l
 
3
0

A
.
 
O
n
 
t
h
e
 
t
a
b
l
e
.

1
-
-
,

L
o o

1
1
:
2
0
 
S
u
b
j
e
c
t
 
#
5

Q
.
 
W
h
e
r
e
 
d
o
 
y
o
u
 
p
u
t
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s

w
h
e
n
 
t
h
e
 
b
o
a
r
d
 
i
s
 
f
i
l
l
e
d
?



Q
U
E
S
T
I
O
N
 
L
O
G
 
c
o
n
t
i
n
u
e
d

Q
U
E
S
T
I
O
N

R
E
S
P
O
N
S
E

1
1
:
2
5
 
S
u
b
j
e
c
t
 
#
6

Q
.
 
S
h
o
u
l
d
 
y
o
u
 
l
e
a
v
e
 
t
h
e
 
p
r
e
v
i
o
u
s
 
s
t
r
a
t
e
g
y

s
t
e
p
 
c
a
r
d
 
o
n
 
t
h
e
 
b
o
a
r
d
,
 
w
h
e
n
 
t
h
e
 
c
a
r
d

i
s
.
 
a
d
d
e
d
 
t
o
 
s
h
o
w
 
t
h
e
 
n
e
x
t
 
s
t
e
p
.
?

1
1
:
3
6
 
S
u
b
j
e
c
t
 
#
4

Q
.
 
W
h
e
n
 
g
o
i
n
g
 
t
o
 
t
r
r
i
e
 
n
e
x
t
 
s
t
r
a
t
e
g
y
 
s
t
e
p
,

s
h
o
u
l
d
 
i
n
f
o
r
m
a
t
i
b
n
 
c
a
r
d
s
 
f
r
o
m
 
t
h
e

p
r
e
c
e
e
d
i
n
g
 
s
t
e
p
:
 
b
e
 
l
e
f
t
 
o
n
 
t
h
e
 
b
o
a
r
d
?

1
:
3
5
 
S
u
b
j
e
c
t
 
#
6

Q
.
 
S
h
o
u
l
d
 
y
o
u
 
d
r
a
w
 
l
i
n
e
s
 
(
i
n
d
i
c
a
t
e
 
r
e
-

l
a
t
i
o
n
s
h
i
p
)
 
b
e
t
w
e
e
n
 
p
r
o
b
l
e
m
 
r
e
q
u
i
r
e
-

m
e
n
t
 
c
a
r
d
s
 
a
n
d
 
c
a
r
d
s
 
i
n
d
i
c
a
t
i
n
g
 
a
s
-

p
e
c
t
s
 
o
f
 
"
t
a
r
g
e
t
 
s
o
l
u
t
i
o
n
s
"
?

1
:
0
5
 
S
u
b
j
e
c
t
 
#
4

1
:
0
5
 
S
u
b
j
e
c
t
 
#
5

2
:
1
0
 
S
u
b
j
e
c
t
 
#
5

Q
.
 
A
r
e
 
f
l
o
o
r
 
p
l
a
n
s
 
(
s
p
a
t
i
a
l
 
r
e
l
a
t
i
o
n

o
f
 
e
l
e
m
e
n
t
s
)
 
t
o
 
b
e
 
u
s
e
d
 
o
n
l
y
 
i
n
 
t
h
e

f
i
n
a
l
 
s
t
a
g
e
s
 
o
f
 
d
e
s
i
g
n
?

3
:
5
2
 
S
u
b
j
e
c
t
 
#
4
,

Q
.
 
D
o
 
w
e
 
h
a
v
e
 
t
o
 
s
p
e
c
i
f
y
 
s
o
l
u
t
i
o
n
s
 
i
n

t
e
r
m
s
 
o
f
 
s
p
a
t
i
a
l
 
r
e
l
a
t
i
o
n
 
o
f
 
e
l
e
m
e
n
t
s

o
r
 
c
a
n
 
w
e
 
j
u
s
t
 
l
i
s
t
 
t
h
e
 
e
l
e
m
e
n
t
s
?

A
.
 
R
e
m
o
v
e
 
p
r
e
v
i
o
u
s
 
s
t
e
p
 
c
a
r
d
,
 
l
e
a
v
e
 
o
n
l
y

c
u
r
r
e
n
t
 
s
t
e
p
 
c
a
r
d
 
o
n
 
b
o
a
r
d
 
s
u
r
f
a
c
e
.

A
.
 
Y
e
s
,
 
i
f
 
p
o
s
s
i
b
l
e
.

A
.
 
Y
e
s
,
 
i
f
 
p
o
s
s
i
b
l
e
.

C
o
m
m
e
n
t
:
 
D
o
n
'
t
 
o
v
e
r
l
a
p
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s

b
e
c
a
u
s
e
 
o
f
 
i
n
t
e
r
f
e
r
e
n
c
e
 
w
i
t
h
 
r
e
c
o
r
d
i
n
g
.

C
o
m
m
e
n
t
:
 
M
a
k
e
 
c
h
a
l
k
 
l
i
n
e
s
 
i
n
d
i
c
a
t
i
n
g

r
e
l
a
t
i
o
n
s
h
i
p
s
 
d
a
r
k
e
r
 
t
o
 
a
i
d
 
r
e
c
o
r
d
i
n
g
.

A
.
 
U
s
e
 
t
h
e
m
 
a
n
y
w
h
e
r
e
 
t
h
e
y
 
a
r
e
 
a
p
p
r
o
p
r
i
a
t
e
.

A
.
 
I
n
i
t
i
a
l
l
y
,
 
y
o
u
 
n
e
e
d
 
o
n
l
y
 
l
i
s
t
 
e
l
e
m
e
n
t
s
,
 
I

b
u
t
 
y
o
u
 
w
i
l
l
 
p
r
o
b
a
b
l
y
 
h
a
v
e
 
t
o
 
a
r
r
a
n
g
e

S
,
t
h
e
m
 
e
v
e
n
t
u
a
l
l
y
.



Q
U
E
S
T
I
O
N
 
L
O
G
 
c
o
n
t
i
n
u
e
d

Q
U
E
S
T
I
O
N

R
E
S
P
O
N
S
E

5
:
0
0
 
S
u
b
j
e
c
t
 
#
4

Q
.
 
H
o
w
 
c
a
n
 
y
o
u
 
d
e
s
c
r
i
b
e
 
a
 
s
o
l
u
t
i
o
n
 
w
i
t
h

t
w
o
 
d
i
f
f
e
r
e
n
t
 
f
l
o
o
r
 
l
e
v
e
l
s
 
o
r
 
"
s
t
o
r
i
e
s
 
"
?

5
:
2
0
 
S
u
b
j
e
c
t
 
#
5

4

5
:
4
5
 
S
u
b
j
e
c
t
 
#
4

A
.
 
U
s
e
 
t
w
o
 
f
l
o
o
r
 
p
l
a
n
s
 
a
n
d
 
i
n
d
i
c
a
t
e
 
t
h
e

r
e
l
a
t
i
o
n
s
h
i
p
.

C
o
m
m
e
n
t
:
 
R
e
m
e
m
b
e
r
 
t
o
 
u
s
e
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
s

t
o
 
i
d
e
n
t
i
f
y
 
e
l
e
m
e
n
t
s
 
i
n
 
g
r
a
p
h
i
c
 
d
r
a
w
i
n
g
.

C
o
m
m
e
n
t
:
 
C
l
a
r
i
f
y
 
i
s
o
m
e
t
r
i
c
 
d
r
a
w
i
n
g
,
 
u
s
e

c
o
o
r
d
i
n
a
t
e
s
 
t
o
 
l
o
c
a
t
e
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s
.

M
o
n
d
a
y
,
 
M
a
y
 
1

N
o
,
 
s
e
l
e
c
t
 
o
n
l
y
 
t
h
o
s
e
 
w
h
i
c
h
 
r
e
l
a
t
e
 
t
o
 
a

c
r
i
t
i
c
a
l
 
d
e
s
i
g
n
 
d
e
c
i
s
i
o
n
s
 
(
n
o
t
e
:
 
t
h
i
s

w
a
s
 
s
t
r
e
s
s
e
d
 
i
n
 
o
r
i
e
n
t
a
t
i
o
n
 
s
e
s
s
i
o
n
s
 
a
n
d

i
n
 
m
o
s
t
 
c
a
s
e
s
 
p
r
o
m
p
t
l
y
 
i
g
n
o
r
e
d
)
.

A
.
 
U
s
e
 
e
i
t
h
e
r
 
"
,
S
o
l
u
t
i
o
n
 
C
o
n
c
e
p
t
s
"
,

"
G
e
n
e
r
a
l
 
E
l
e
m
e
n
t
 
T
y
p
e
s
"
 
o
r
 
s
p
e
c
i
f
i
c

s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
 
a
l
t
e
r
n
a
t
i
v
e
s
.

A
.
 
E
l
e
m
e
n
t
s
 
w
h
i
c
h
 
a
r
e
 
f
r
e
q
u
e
n
t
l
y
 
u
s
e
d
 
b
u
t

a
r
e
 
n
o
t
 
u
n
i
v
e
r
s
a
l
l
y
 
a
c
c
e
p
t
e
d
.

2
:
2
2
 
S
u
b
j
e
c
t
 
#
8

Q
.
 
S
h
o
u
l
d
 
I
 
s
e
l
e
c
t
 
a
l
l
 
t
h
e
 
E
r
g
o
n
o
m
i
c

F
a
c
t
o
r
 
c
a
r
d
s
 
s
i
n
c
e
 
t
h
e
y
 
a
r
e
 
a
l
l

l
i
k
e
l
y
 
t
o
 
b
e
 
i
m
p
O
r
t
a
n
t
?

3
:
0
0
 
S
u
b
j
e
c
t
 
#
8

Q
.
 
H
o
w
 
c
a
n
 
I
 
b
e
g
i
n
 
t
o
 
i
d
e
n
t
i
f
y
 
a

s
o
l
u
t
i
o
n
?

5
:
4
5
 
S
u
b
j
e
c
t
 
#
8

Q
.
 
W
h
a
t
 
d
o
 
t
h
e
 
"
s
t
a
r
s
"
 
m
e
a
n
 
w
h
e
n
 
u
s
e
d

w
i
t
h
 
K
-
1
,
 
S
t
a
n
d
a
r
d
 
E
l
e
m
e
n
t
s
?

S
a
t
u
r
d
a
y
,
 
M
a
y
 
6

N
o
t
e
:
 
T
h
i
s
 
w
a
s
 
t
h
e
 
l
a
s
t
 
e
x
c
h
a
n
g
e
 
w
i
t
h

s
u
b
j
e
c
t
s
 
a
n
d
 
e
x
p
e
r
i
m
e
n
t
e
r
 
f
o
r
 
t
h
e
 
d
u
r
a

t
i
o
n
 
o
f
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
.

t
v

J

2
:
4
5
 
S
u
b
j
e
c
t
 
#
1

O
b
s
e
r
v
e
d
:
 
e
r
r
o
r
 
i
n
 
i
n
f
o
r
m
a
t
i
o
n
 
c
a
r
d
 
w
h
e
r
e

"
d
o
o
r
"
 
w
a
s
 
m
i
s
t
a
k
e
n
l
y
 
t
y
p
e
d
 
a
s
 
"
d
e
s
k
"
.



A
p
p
e
n
d
i
x
 
E
-
2

D
e
b
r
i
e
f
i
n
g
 
S
e
s
s
i
o
n

T
h
i
s
 
l
i
s
t
s
 
v
a
r
i
o
u
s
 
q
u
e
s
t
i
o
n
s
 
a
s
k
e
d
 
b
y
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r

a
n
d
 
t
h
e
 
s
u
b
j
e
c
t
 
r
e
s
p
o
n
s
e
s
 
a
s
 
r
e
c
o
r
d
e
d
 
a
t
 
a
n
 
e
v
e
n
i
n
g

s
e
s
s
i
o
n
 
w
h
i
c
h
 
w
a
s
 
i
n
t
e
n
d
e
d
 
t
o
 
e
l
i
c
i
t
 
s
u
b
j
e
c
t
 
r
e
s
p
o
n
s
e
s

t
o
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
.

T
h
e
s
e
 
r
e
s
p
o
n
s
e
s
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
a

r
i
c
h
 
r
e
s
o
u
r
c
e
 
o
f
 
o
p
i
n
i
o
n
 
i
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
a
n
d
 
i
n
t
e
r
-

p
r
e
t
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
,
 
a
n
d
 
i
n
 
r
e
s
t
r
u
c
t
u
r
i
n
g
 
t
h
e
 
e
x
p
e
r
i
-

m
e
n
t
 
i
n
 
f
u
r
t
h
e
r
 
a
p
p
l
i
c
a
t
i
o
n
s
.



D
E
B
R
I
E
F
I
N
G
 
S
E
S
S
I
O
N

A
.

G
e
n
e
r
a
l
 
I
m
p
r
e
s
s
i
o
n
s

#
3
 
a
n
d
 
#
7
 
R
e
s
e
a
r
c
h
 
i
n
f
o
r
m
a
t
i
o
n
 
w
a
s
 
)
i
n
c
o
m
-

#
5

W
o
n
d
e
r
e
d
 
w
h
y
 
t
h
e
y
 
u
s
e
d
 
d
i
f
f
e
r
e
n
t

s
t
r
a
t
e
g
i
e
s
,
 
s
o
m
e
 
d
i
s
c
u
s
s
i
o
n
.

p
l
e
t
e
,
 
n
e
e
d
 
m
o
r
e
 
d
e
t
a
i
l
s
 
o
n
 
"
c
o
l
d
i
r
"

"
p
s
y
c
h
o
l
o
g
i
c
a
l
 
v
a
r
i
a
b
l
e
s
"
 
e
t
c
.
,
 
n
o
t

e
n
o
u
g
h
 
i
n
f
o
r
m
a
t
i
o
n
 
f
o
r
 
r
d
e
a
n
i
n
g
f
u
l

#
6

W
h
y
 
n
o
t
 
m
a
k
e
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
i
n
f
o
r
m
a
-

t
i
o
n
 
i
t
e
m
s
 
e
a
s
i
e
r
,
 
f
a
c
i
l
i
t
a
t
i
n
g
 
t
h
e

d
e
v
e
l
o
p
m
e
n
t
.

f
o
r
m
a
t
i
o
n
 
o
f
 
"
e
x
p
r
e
s
s
i
o
n
s
"
;
 
a
f
t
e
r

a
 
f
e
w
 
h
o
u
r
s
 
e
v
e
y
t
h
i
n
g
 
i
n
 
t
h
e
 
i
n
f
o
r
-

m
a
t
i
o
n
 
b
a
n
k
 
s
e
e
m
s
 
"
e
q
u
i
v
a
l
e
n
t
"
.

#
2
 
W
h
y
 
w
e
r
e
 
"
r
o
o
m
s
"
 
u
s
e
d
 
f
o
r
 
t
e
s
t
/
p
r
o
b
l
e
m
s
,

w
h
y
 
n
o
t
 
s
p
e
c
i
f
i
c
 
e
l
e
m
e
n
t
s
.

#
2

I
s
n
'
t
 
t
h
e
r
e
 
s
o
m
e
 
w
a
y
 
t
o
 
p
e
r
m
i
t

B
.
 
H
o
w
 
W
e
l
l
 
D
i
d
 
E
x
p
e
r
i
m
e
n
t
 
C
a
p
t
u
r
e
 
Y
o
u
r

R
e
a
l
 
P
r
o
b
l
e
m
-
S
o
l
v
i
n
g
 
P
r
o
c
e
s
s
e
s

q
u
e
s
t
i
o
n
i
n
g
 
o
f
 
a
 
"
c
l
i
e
n
t
"
 
f
o
r

#
6
 
T
h
e
 
l
i
m
i
t
e
d
 
f
o
r
m
a
t
 
f
o
r
c
e
d

b
e
 
m
o
r
e
 
l
o
g
i
c
a
l
 
t
l
a
a
n
 
u
s
u
a

p
r
o
c
e
s
s
e
s
 
t
o

a
d
d
i
t
i
o
n
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
o
r
 
c
l
a
r
i
-

f
i
c
a
t
i
o
n
.

#
4

a
n
d
 
#
9
 
M
o
r
e
 
s
p
a
c
e
 
i
s
 
n
e
e
d
e
d
 
f
o
r

#
7
 
I
t
 
p
r
o
v
i
d
e
d
 
a
 
g
e
n
e
r
a
l
 
p
i
c

u
r
e
,
 
b
u
t

s
t
o
r
a
g
e
 
a
n
d
 
d
i
s
p
l
a
y
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

c
a
r
d
s
.

i
m
a
g
e
s
 
a
n
d
 
c
o
m
b
i
n
a
t
i
o
n
s
 
s
t
i
l
l

i
n
 
m
i
n
d
.

s
t
o
r
e
d

#
9

T
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k
 
i
s
 
i
n
h
i
b
i
t
i
n
g
,

#
7
 
D
i
f
f
i
c
u
l
t
y
 
i
n
 
r
e
t
r
i
e
v
i
n
g
 
d
i
t
e
m
s
 
p
r
e
-

s
o
m
e
 
c
a
t
e
g
o
r
i
e
s
 
s
u
c
h
 
a
s
 
"
g
e
n
e
r
a
l

i
n
f
o
r
m
a
t
i
o
n
"
 
s
h
o
u
l
d
 
h
a
v
e
 
b
e
e
n
 
d
i
s
-

p
l
a
y
e
d
 
a
s
 
a
 
w
h
o
l
e
,
 
l
a
r
g
e
r
 
p
a
g
e
s
 
a
r
e

;
v
i
o
u
s
l
y
 
u
s
e
d
 
m
a
d
e
 
i
t
 
d
i
f
f
i
c
u
l
t
 
t
o

d
e
m
o
n
s
t
r
a
t
e
 
c
o
r
r
e
c
t
i
o
n
s
.

n
e
e
d
e
d
.

#
1
 
F
e
l
t
 
r
e
a
l
l
y
 
"
t
i
e
d
 
d
o
w
n
"
 
i

s
o
l
v
i
n
g

p
r
o
b
l
e
m
s
,
 
b
u
t
 
d
o
e
s
n
'
t
 
k
n
o
 
w
h
y
 
e
x
a
c
t
l
y
.

#
8
A
 
m
o
r
e
 
c
o
m
p
r
e
h
e
n
s
i
v
e
 
i
n
d
e
x
 
f
o
r
 
t
h
e

i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k
 
i
s
 
n
e
e
d
e
d
.

A
l
l
:
 
T
h
i
r
d
 
s
e
s
s
i
o
n
 
f
e
l
t
 
l
i
k
e
 
e
s
s
e
n
t
i
a
l
l
y

#
5
T
h
e
 
f
i
r
s
t
 
t
e
s
t
'
s
e
s
s
i
o
n
 
w
a
s
 
d
i
f
f
i
c
u
l
t
,

n
e
e
d
 
p
r
i
o
r
 
e
x
p
e
r
i
e
n
c
e
 
w
o
r
k
i
n
g
 
o
u
t

"
c
r
a
n
k
i
n
g
 
o
u
t
"
 
a
 
s
o
l
u
t
i
o
n
,
 
l
a
s
s
 
s
a
t
i
s
f
i
e
d

w
i
t
h
 
r
e
s
u
l
t
s
.

a
n
 
"
e
x
a
m
p
l
e
"
.

#
2
 
S
i
t
u
a
t
i
o
n
 
w
a
s
 
a
r
t
i
f
i
c
i
a
l
 
i
n
 
s
e
n
s
e
 
t
h
a
t

d
e
s
i
g
n
e
r
s
 
d
o
 
n
o
t
 
u
s
u
a
l
l
y
 
w
o
r
k
 
c
o
n
t
i
n
u
o
u
s
l
y

#
5
F
o
u
n
d
 
"
s
o
l
u
t
i
o
n
 
c
o
n
c
e
p
t
s
"
 
a
n
d
 
"
g
e
n
e
r
a
l

i
n
f
o
r
m
a
t
i
o
n
"
 
u
s
e
f
u
l
 
f
o
r
 
d
e
s
c
r
i
b
i
n
g

s
o
l
u
t
i
o
n
.

f
o
r
 
6
 
h
o
u
r
s
,
 
u
s
u
a
l
l
y
 
w
o
r
k
 
f
o
r
 
a
 
w
h
i
l
e
 
a
n
d

t
h
e
n
 
t
a
k
e
 
a
 
b
r
e
a
k
.



D
E
B
R
I
E
F
I
N
G
 
S
E
S
S
I
O
N
 
c
o
n
t
i
n
u
e
d

#
6
 
"
R
e
a
l
"
 
d
e
s
i
g
n
e
r
s
 
r
e
a
c
h
 
d
e
a
d
-
e
n
d
s
,
 
b
u
t

h
e
r
e
 
t
h
e
r
e
 
w
a
s
 
a
 
p
r
e
s
s
u
r
e
 
t
o
 
u
s
e

e
v
e
r
y
t
h
i
n
g
.

#
4
 
a
n
d
 
#
7
 
F
e
l
t
 
t
i
e
d
 
d
o
w
n
 
b
y
 
s
t
r
a
t
e
g
y
,

n
e
e
d
 
t
o
 
g
o
 
b
a
c
k
 
a
n
d
 
r
e
d
o
 
s
o
m
e
t
h
i
n
g

d
o
n
e
 
o
n
 
p
r
e
v
i
o
u
s
 
s
t
e
p
s
,
 
s
o
m
e
t
i
m
e
s

i
g
n
o
r
e
 
s
t
r
a
t
e
g
y
 
d
o
 
i
t
 
a
n
y
w
a
y
.

#
7
 
N
e
e
d
 
t
o
 
d
r
a
w
,
 
e
x
p
r
e
s
s
 
i
d
e
a
s
 
g
r
a
-

p
h
i
c
a
l
l
y
,
 
a
n
a
l
y
z
e
 
d
r
a
w
i
n
g
s
.

#
7
 
M
i
s
s
 
h
a
v
i
n
g
 
"
s
o
u
n
d
i
n
g
 
b
o
a
r
d
"

t
a
l
k
i
n
g
 
t
o
 
o
t
h
e
r
 
p
e
o
p
l
e
 
a
b
o
u
t

p
r
o
b
l
e
m
.

D
.
 
H
o
w
 
D
i
f
f
e
r
e
n
t
 
w
a
s
 
T
h
i
s
 
F
r
o
m
 
Y
o
u
r

N
o
r
m
a
l
 
S
t
r
a
t
e
g
y
 
(
P
r
o
c
e
s
s
)
]

#
1
 
U
s
u
a
l
l
y
 
t
a
k
e
'
m
o
r
e
 
b
r
e
a
k
s

u
s
e
 
m
o
r
e

d
a
t
a
 
o
r
d
e
r
e
d
 
d
i
f
f
e
r
e
n
t
l
y
; 1

#
3
 
N
o
 
w
a
y
 
t
o
 
s
h
o
w
 
c
o
n
t
i
n
u
o
u
s
 
e
v
a
l
u
a
t
i
o
n

p
r
o
c
e
s
s
.

#
4
 
F
e
l
t
 
v
e
r
y
 
s
i
m
i
l
a
r
 
t
o
 
n
o
r
m
a
l
.

#
5
 
(
1
5
-
s
t
e
p
)
 
N
o
t
 
u
s
e
d
 
t
o
 
"
t
a
r
g
e
t
 
s
o
l
u
t
i
o
n
"

a
p
p
r
o
a
c
h
.

#
7
 
N
e
e
d
e
d
 
t
o
 
u
s
e
 
"
t
a
r
g
e
t
"
,
 
d
a
t
a
 
n
o
t

c
o
n
d
u
c
i
v
e
 
t
o
 
"
b
r
a
i
n
s
t
o
r
m
i
n
g
"
.

C
.
 
D
i
d
 
Y
o
u
 
F
e
e
l
 
Y
o
u
 
C
o
u
l
d
 
F
o
l
.
l
o
w
 
S
t
r
a
t
e
g
y

A
l
l
:
 
M
o
s
t
 
s
u
b
j
e
c
t
s
 
f
e
l
t
 
t
h
e
y
 
h
a
d
 
b
e
e
n
 
a
b
l
e

t
o
 
f
o
l
l
o
w
 
t
h
e
i
r
 
s
t
r
a
t
e
g
y
 
p
r
e
t
t
y
 
w
e
l
l
.

#
,
6

(
1
5
-
s
t
e
p
)
 
A
f
t
e
r
 
s
t
e
p
 
1
0
,
 
t
a
s
k
s
 
b
e
c
a
m
e

v
e
r
y
 
c
o
m
p
l
i
c
a
t
e
d
,
 
a
n
d
 
t
'
e
n
d
e
d
 
t
o
 
r
e
v
e
r
t

t
o
 
o
w
n
 
s
t
r
a
t
e
g
y
.

4
4
 
(
1
5
-
s
t
e
p
)
 
D
i
f
f
i
c
u
l
t
 
t
o
 
p
e
r
f
o
r
m

)
'

"
i
n
f
o
r
m
a
t
i
o
n
 
p
r
o
c
e
s
s
i
n
g
"
 
a
s
 
a
 
s
e
p
a
r
-

a
t
e
 
s
t
e
p
.

#
7
 
(
5
-
s
t
e
p
)
 
h
a
d
 
d
i
f
f
i
c
u
l
t
y
 
w
i
t
h
 
"
e
v
a
l
u
-

a
t
i
o
n
"
.

#
7
 
A
d
m
i
t
t
e
:
.
:
 
t
h
a
t
 
h
e
 
h
a
d
 
b
e
e
n
 
i
n
f
l
u
e
n
c
e
d

b
y
 
p
r
i
o
r
 
c
o
n
t
a
c
t
 
w
i
t
h
 
"
I
D
E
A
L
"
 
s
t
r
a
t
e
g
y

(
s
i
m
i
l
a
r
 
t
o
 
1
5
-
s
t
e
p
)
.

E
.
 
D
i
d
 
Y
o
u
 
L
e
a
r
n
 
A
n
y
t
h
i
n
g

#
7
 
A
f
t
e
r
 
f
i
r
s
t
 
s
e
s
s
i
o
n
,
 
i
t
 
w
a
s
 
f
u
n
 
t
o

%
)
r
k
 
w
i
t
h
 
o
w
n
 
d
a
t
a
 
b
a
n
k
.

#
4
 
F
e
l
t
 
t
h
a
t
 
h
e
 
r
e
l
i
e
d
 
t
o
r
t
 
h
e
a
v
i
l
y
 
o
n

d
a
t
a
 
b
a
n
k
 
i
n
 
f
i
r
s
t
 
s
e
s
s
i
o
n
.

#
6
 
F
e
l
t
 
l
a
c
k
 
o
f
 
"
c
o
n
t
e
x
t
"
,
 
h
a
d
 
d
i
f
f
i
c
u
l
t
y

w
o
r
k
i
n
g
 
w
i
t
h
o
u
t
 
p
a
r
t
i
c
u
l
a
r
 
s
i
t
u
a
t
i
o
n

t
o
 
b
e
 
d
e
s
i
g
n
e
d
 
f
o
r
.

#
9
 
F
e
l
t
 
d
a
t
a
 
w
a
s
 
t
o
o
 
c
l
e
a
r
,
 
l
e
a
d
 
y
o
u

d
o
w
n
 
a
 
p
a
t
h
 
t
o
 
s
o
l
u
t
i
o
n
.

#
4
 
"
P
r
o
b
l
e
m
 
i
d
e
n
t
i
f
i
e
r
s
"
 
w
e
r
e
 
t
o
o
 
s
p
e
c
i
f
i
c

n
a
r
r
o
w
e
d
 
p
r
o
b
l
e
m
 
t
o
o
 
f
a
s
t
.

A
l
l
:
 
m
o
r
e
 
i
n
f
o
r
m
a
t
i
o
n
 
a
n
d
 
c
o
n
c
e
p
t
s
 
i
n
 
b
a
n
k

t
h
a
n
 
t
h
e
y
 
w
o
u
l
d
 
h
a
v
e
 
t
o
u
g
h
t
 
o
f
.



D
E
B
R
I
E
F
I
N
G
 
S
E
S
S
I
O
N
 
c
o
n
t
i
n
u
e
d

#
4
 
E
x
p
e
r
i
m
e
n
t
 
m
a
d
e
 
h
i
m
 
m
o
r
e
 
c
o
n
s
c
i
o
u
s

o
f
 
s
t
r
a
t
e
g
y
 
s
t
e
p
s
 
w
h
i
c
h
 
h
e
 
u
s
e
d

i
n
h
e
r
a
n
t
l
y
.

#
3
 
F
e
l
t
 
t
h
a
t
 
d
a
t
a
 
b
a
n
k
 
w
o
u
l
d
 
h
a
v
e
 
b
e
e
n

i
m
p
o
s
s
i
b
l
e
 
i
n
 
r
e
a
l
 
w
o
r
l
d
.

#
5
 
L
e
a
r
n
e
d
 
t
h
a
t
 
y
o
u
 
c
o
u
l
d
 
s
o
l
v
e
 
a

d
e
s
i
g
n
 
p
r
o
b
l
e
m
 
i
n
 
8
 
h
o
u
r
s
.

#
8
 
C
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
 
f
o
r
 
s
p
a
t
i
a
l

a
r
r
a
n
g
e
m
e
n
t
s
 
n
o
t
 
f
e
a
s
i
b
l
e
.

H
.
 
H
o
w
 
S
h
o
u
1
0
.
 
I
t
 
H
a
v
e
 
B
e
e
n
 
D
o
n
e
 
D
i
f
f
e
r
e
n
t
l
y

A
l
l
:
 
N
e
e
d
 
b
r
o
a
d
e
r
 
p
r
o
b
l
e
m
 
d
e
f
i
n
i
t
i
o
n
s
.

A
l
l
:
 
N
e
e
d
 
m
o
r
e
 
c
o
m
p
l
e
t
e
 
h
u
m
a
n
 
f
a
c
t
o
r
s
 
a
n
d

p
s
y
c
h
o
l
o
g
i
c
a
l
 
d
a
t
a
.

A
l
l
:
 
N
e
e
d
 
b
e
t
t
e
r
 
p
r
o
c
e
s
s
 
d
e
s
c
r
i
p
t
o
r
s
.
.

A
l
l
:
 
N
e
e
d
 
w
a
y
s
 
o
f
 
d
e
s
c
r
i
b
i
n
g
 
t
h
r
e
e
-
d
i
m
e
n
-

s
i
o
n
a
l
 
s
p
a
c
e
.

F
.
 
H
o
w
 
D
i
d
 
Y
o
u
 
F
e
e
l
 
A
b
o
u
t
 
G
r
o
u
p
i
n
g

.

#
9
 
U
s
u
a
l
l
y
 
u
s
e
 
g
r
o
u
p
i
n
g
 
a
n
y
w
a
y
,
 
r
o
u
g
h
l
y

t
h
e
 
s
a
m
e
.

#
4
 
D
o
n
'
t
 
u
s
u
a
l
l
y
 
u
s
e
 
"
c
h
a
i
n
"
,
 
l
i
n
e
a
r

o
r
g
a
n
i
z
a
t
i
o
n
 
i
m
p
l
i
e
d
 
b
y
 
f
o
r
m
a
l
 
m
e
a
n
s
.

I
.
 
W
h
a
t
 
A
b
o
u
t
 
t
h
e
 
A
p
p
a
r
a
t
u
s
 
o
r
 
M
e
t
h
o
d

m 0 ul

I
n
 
G
e
n
e
r
a
l

#
4
 
G
e
n
e
r
a
l
l
y
 
c
o
m
f
o
r
t
a
b
l
e
 
w
i
t
h
 
i
t
,
 
b
u
t

c
o
u
l
d
 
b
e
 
m
o
r
e
 
m
e
c
h
a
n
i
z
e
d
.

#
1
 
H
a
r
d
 
t
o
 
s
i
t
 
d
o
w
n
 
f
o
r
 
6
 
h
o
u
r
s
,
 
h
a
t
e
d
 
i
t

G
.
 
H
o
w
 
D
i
d
 
Y
o
u
 
F
e
e
l
 
A
b
o
u
t
 
I
n
f
o
r
m
a
t
i
o
n

B
a
n
k

#
4
 
N
o
t
 
e
n
o
u
g
h
 
s
t
a
t
e
m
e
n
t
s
 
(
c
o
n
c
e
p
t
s
)
.

#
6
 
U
s
u
a
l
l
y
 
d
e
s
i
g
n
e
r
 
h
a
s
 
t
o
 
m
a
k
e
 
r
e
s
u
l
t
s

e
x
p
l
i
c
i
t
 
b
u
t
 
n
o
t
 
p
r
o
c
e
s
s
.

#
4
 
N
e
e
d
 
t
o
 
h
a
v
e
 
b
e
t
t
e
r
 
m
e
a
n
s
 
o
f
 
i
d
e
n
t
i
-

f
y
i
n
g
 
w
h
a
t
 
y
o
u
 
a
r
e
 
d
o
i
n
g
,
 
b
e
t
t
e
r

p
r
o
c
e
s
s
 
d
e
s
c
r
i
p
t
o
r
s
,
 
e
a
s
i
e
r
 
t
o
 
f
i
n
d
.

#
7
 
I
n
f
o
r
m
a
t
i
o
n
 
o
n
 
s
o
l
u
t
i
o
n
 
d
e
t
a
i
l
s
'
 
n
o
t

u
s
e
a
b
l
e
 
w
i
t
h
i
n
 
t
i
m
e
 
l
i
m
i
t
.

A
l
l
:
 
N
e
e
d
 
t
o
 
g
o
 
b
a
c
k
 
t
o
 
i
n
f
o
r
m
a
t
i
o
n

p
r
e
v
i
o
u
s
l
y
 
s
e
l
e
c
t
e
d
.



A
P
P
E
N
D
I
X
 
F

D
A
T
A
 
P
R
O
C
E
S
S
I
N
G
 
D
E
T
A
I
L
S

T
h
e
s
e
 
a
p
p
e
n
d
i
c
e
s
 
d
e
s
c
r
i
b
e
 
t
h
e
 
m
e
t
h
o
d
 
w
h
i
c
h
 
w
a
s
 
e
m
p
l
o
y
e
d
 
i
n

t
r
a
n
s
l
a
t
i
n
g
 
t
h
e
 
d
a
t
a
 
o
n
 
i
n
f
o
r
m
a
t
i
o
n
 
u
s
e
 
o
n
 
t
h
e
 
f
i
l
m
 
r
e
c
o
r
d

i
n
t
o
 
a
 
n
u
m
e
r
i
c
a
l
 
c
o
d
e
 
s
u
i
t
a
b
l
e
 
f
o
r
 
k
e
y
p
u
n
c
h
i
n
g
 
a
n
d
 
m
a
c
h
i
n
e

a
n
a
l
y
s
i
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
c
o
d
i
n
g
 
s
c
h
e
m
e
 
a
n
d
 
f
o
r
m
a
t
,
 
a
n
d
 
t
h
e

c
o
n
v
e
n
t
i
o
n
s
 
a
p
p
l
i
e
d
 
i
n
 
u
s
i
n
g
 
t
h
e
 
c
o
d
i
n
g
 
m
e
t
h
o
d
.

A
p
p
e
n
d
i
x
 
F
-
1

C
o
d
i
n
g
 
M
e
t
h
o
d

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
c
o
d
e
 
n
u
m
b
e
r
s
 
a
n
d
 
c
o
l
u
m
n
 
p
o
s
i
t
i
o
n
s
 
a
s
s
o
c
i
a
t
e
d

w
i
t
h
 
d
i
f
f
e
r
e
n
t
 
a
s
p
e
c
t
s
 
o
f
 
t
h
e
 
d
a
t
a
 
r
e
c
o
r
d
,
 
a
s
 
a
d
a
p
t
e
d
 
f
o
r

u
s
e
 
w
i
t
h
 
t
h
e
 
f
i
r
s
t
 
3
7
 
c
o
l
u
m
n
s
 
o
n
 
a
n
 
8
0
 
c
o
l
u
m
n
 
s
t
a
n
d
a
r
d
 
I
B
M

C
r
'
?

c
a
r
d
.

I
n
 
p
r
a
c
t
i
c
e
,
 
r
e
f
e
r
e
n
c
e
 
w
a
s
 
m
a
d
e
 
t
o
 
t
h
i
s
 
c
o
d
e
 
i
n

t
r
a
n
s
c
r
i
b
i
n
g
 
d
a
t
a
 
f
r
o
m
 
a
 
p
r
o
j
e
c
t
e
d
 
f
i
l
m
 
i
m
a
g
e
 
t
o
 
a
 
c
o
d
i
n
g

s
h
e
e
t
 
f
o
r
 
s
u
b
s
e
q
u
e
n
t
 
k
e
y
p
u
n
c
h
i
n
g
,
 
t
h
e
 
d
e
s
c
r
i
p
t
i
o
n
 
n
o
t
e
s

i
n
d
i
c
a
t
e
 
t
h
e
 
t
y
p
e
 
o
f
 
i
n
f
o
r
m
a
t
i
i
o
n
 
a
n
d
 
t
h
e
 
m
e
t
h
o
d
 
u
s
e
d
 
t
o

g
e
n
e
r
a
t
e
 
s
p
e
c
i
f
i
c
 
c
o
d
e
 
n
u
m
b
e
r
s
.



D
A
T
A
 
C
O
D
I
N
G
 
M
E
T
H
O
D

C
O
D
E

D
E
S
C
R
I
P
T
I
O
N

I
D
E
N
T
I
F
I
C
A
T
I
O
N

C
o
l
u
m
n
 
1

C
o
l
u
m
n
 
2

S
u
b
j
e
c
t
-
C
o
d
e

S
t
r
a
t
e
g
y
 
C
o
d
e

1
 
=
 
1
0
-
S
t
e
p
 
(
S
a
t
u
r
d
a
y
)

2
 
=
 
1
5
-
S
t
e
p
 
(
S
u
n
d
a
y
)

3
 
=

5
-
S
t
e
p
 
(
M
o
n
d
a
y
)

C
o
l
u
m
n
 
3

P
r
o
b
l
e
m
 
C
o
d
e

1
 
=
 
F
a
c
u
l
t
y
 
O
f
f
i
c
e

2
 
=
 
S
n
a
c
k
 
B
a
r

3
 
=
 
C
o
n
f
e
r
e
n
c
e
 
R
o
o
m
,

A
 
m
e
a
n
s
 
o
f
 
l
a
b
e
l
i
n
g
 
a
l
l
 
o
f
 
t
h
e
 
c
a
r
d
s
 
i
n
c
l
u
d
e
d
 
'
i
n
 
a
 
g
i
v
e
n

t
e
s
t
 
s
e
s
s
i
o
n
 
f
o
r
 
a
n
 
i
n
d
i
v
i
d
u
a
l
 
s
u
b
j
e
c
t
,
 
r
e
p
e
a
t
e
d
 
o
n
 
e
a
c
h

c
a
r
d
.

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1
-
9
 
a
s
s
i
g
n
e
d
 
t
o
 
e
a
c
h
 
o
f
 
t
h
e
 
n
i
n
e
 
t
e
s
t

s
u
b
j
e
c
t
s
,
 
u
s
e
d
 
t
h
r
o
u
g
h
 
t
h
e
 
d
a
t
a
.

A
 
n
u
m
b
e
r
 
t
o
 
i
n
d
i
c
a
t
e
 
t
h
e
 
s
t
r
a
t
e
g
y
 
u
s
e
d
 
b
y
 
e
a
c
h
 
s
u
b
j
e
c
t
,

a
n
d
 
b
y
 
e
x
t
e
n
s
i
o
n
 
t
h
e
 
d
a
y
 
o
f
 
t
h
e
 
w
e
e
k
 
o
n
 
w
h
i
c
h
 
t
h
e
 
s
e
s
s
i
o
n

w
a
s
 
h
e
l
d
.

A
 
n
u
m
b
e
r
 
t
o
 
i
n
d
i
c
a
t
e
 
t
h
e
 
t
e
s
t
 
p
r
o
b
l
e
m
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e

g
i
v
e
n
 
d
a
t
a
 
s
e
t
,
 
a
n
d
 
b
y
 
e
x
t
e
n
s
i
o
n
 
t
h
e
 
w
e
e
k
e
n
d
 
o
n
 
w
h
i
c
h

t
h
e
 
s
e
s
s
i
o
n
 
w
a
s
 
h
e
l
d
.

(
f
i
r
s
t
 
p
r
o
b
l
e
m
)

(
s
e
c
o
n
d
 
p
r
o
b
l
e
m
)

(
t
h
i
r
d
 
p
r
o
b
l
e
m
)

F
R
A
M
E
 
(
T
I
M
E
)

C
o
l
u
m
n
 
5
-
7
 
F
r
a
m
e
 
N
u
m
b
e
r

A
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
s
p
e
c
i
f
i
c
 
f
r
a
m
e
 
o
f
 
t
h
e
 
d
a
t
a

f
i
l
m
 
r
e
c
o
r
d
 
o
n
 
w
h
i
c
h
 
a
 
g
i
v
e
n
 
i
t
e
m
 
o
f
 
d
a
t
a
 
i
s
 
l
o
c
a
t
e
d
,

s
i
n
c
e
 
a
.
f
r
a
m
e
 
w
a
s
 
t
a
k
e
n
 
e
v
e
r
y
 
3
0
 
s
e
c
o
n
d
s
 
t
h
i
s
 
a
l
s
o

i
n
d
i
c
a
t
e
s
 
t
i
m
e
.
-

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1

9
9
9
 
r
e
a
d
 
d
i
r
e
c
t
l
y
 
f
r
o
m
 
a
 
f
r
a
m
e

c
o
u
n
t
e
r
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
 
t
h
e
 
f
i
l
m
 
p
r
o
j
e
c
t
o
r
,
 
w
h
i
c
h

w
a
s
 
r
e
s
e
t
 
t
o
 
0
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
e
a
c
h
 
i
n
d
i
v
i
d
u
a
l

t
e
s
t
 
r
e
c
o
r
d
.



D
A
T
A
 
C
O
D
I
N
G
 
M
E
T
H
O
D
.
c
o
n
t
i
n
u
e
d

-
-
1

C
O
D
E

D
E
S
C
R
I
P
T
I
O
N

-
-
-
-
-
t

S
T
R
A
T
E
G
Y
 
S
T
E
P

C
o
l
u
m
n
s
 
9
-
1
0

S
t
e
p
 
N
u
m
b
e
r

A
n
 
i
n
d
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
s
t
r
a
t
e
g
y
 
s
t
e
p
 
w
h
i
c
h
 
a
 
s
u
b
j
e
c
t

b
e
l
i
e
v
e
s
 
h
e
 
i
s
 
u
s
i
n
g
 
a
t
 
a
n
y
 
g
i
v
e
n
 
p
o
i
n
t
 
i
n
 
t
i
m
e
,
 
u
s
e
d

o
n
 
e
v
e
r
y
 
c
a
r
d
.

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1
-
1
5
 
r
e
a
d
 
f
r
o
m
 
s
t
r
a
t
e
g
y
 
s
t
e
p
 
c
a
r
d
s
,
 
p
l
a
c
e
d

b
y
 
s
u
b
j
e
c
t
s
 
o
4
 
t
h
e
 
d
i
s
p
l
a
y
 
s
u
r
f
a
c
e
.

,

H I
N
F
O
R
M
A
T
I
O
N
 
I
T
E
M

C
o
l
u
m
n
s
 
1
1
-
1
3

I
t
e
m
 
C
o
d
e

.

A
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
i
n
f
o
r
m
a
c
t
i
o
n
 
i
t
e
m
 
c
a
r
d
s
 
w
h
i
c
h

s
h
o
w
 
a
 
c
h
a
n
g
e
 
o
n
 
a
n
y
 
g
i
v
e
n
 
f
r
a
m
e
e
i
t
h
e
r
 
b
y
 
s
e
l
e
c
t
i
o
n
,

g
r
o
u
p
i
n
g
 
o
r
 
r
e
g
r
o
u
p
i
n
g
,
 
m
o
v
e
m
e
n
t
 
t
o
 
s
t
o
r
a
g
e
,
 
e
t
c
.
,
 
s
h
o
w
n

o
n
e
 
i
t
e
m
 
p
e
r
 
c
a
r
d
.

A
 
t
w
o
 
o
r
 
t
h
r
e
e
 
c
h
a
r
a
c
t
e
r
.
c
o
d
e
,
 
b
e
g
i
n
n
i
n
g
 
w
i
t
h
 
a
n

a
l
p
h
a
b
e
t
i
c
 
c
h
a
r
a
c
t
e
r
 
a
n
d
 
f
o
l
l
b
w
e
d
 
b
y
 
o
n
e
 
o
r
 
t
w
o
 
d
i
g
i
t
s
,

r
e
a
d
 
d
i
r
e
c
t
l
y
 
f
r
o
m
 
t
h
e
 
c
o
d
e
 
n
u
m
b
e
r
 
p
l
a
c
e
d
 
o
n
 
e
a
c
h

i
n
d
i
v
i
d
u
a
l
 
c
a
r
d
.

I
N
F
O
R
M
A
T
I
O
N
 
S
T
A
T
U
S

C
o
l
u
m
n
 
1
5

S
t
a
t
u
s
 
C
o
d
e

A
n
 
i
n
d
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
s
t
a
t
u
s
 
o
f
 
a
 
g
i
v
e
n
 
i
n
f
o
r
m
a
t
i
o
n

i
t
e
m
,
 
s
h
o
w
i
n
g
 
w
h
e
t
h
e
r
 
i
t
 
i
s
 
b
e
i
n
g
 
s
e
l
e
c
t
e
d
 
f
o
r
 
t
h
e

f
i
r
s
t
 
t
i
m
e
,
 
o
r
 
i
f
 
i
t
 
w
a
s
 
s
e
l
e
c
t
e
d
 
o
n
 
a
 
p
r
e
v
i
o
u
s
 
f
r
a
m
e

a
n
d
 
i
s
 
n
o
w
 
b
e
i
n
g
 
r
e
u
s
e
d
 
i
n
 
S
o
m
e
 
w
a
y
.
.

.
.
.
.

A
 
n
u
m
b
e
r
 
u
s
e
d
 
t
o
 
i
n
d
i
c
a
t
e
 
i
t
e
m
 
s
t
a
t
u
s
 
a
s
 
f
o
l
l
o
w
s
:

U
s
u
a
l
l
y
 
a
p
p
a
r
e
n
t
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
 
a
n
d
 
s
o
m
e
 
r
e
c
a
l
l
,
 
m
a
y

i
n
v
o
l
v
e
 
r
e
c
h
e
c
k
i
n
g
 
d
a
t
a
 
a
l
r
e
a
d
y
 
c
o
d
e
d
.

A
s
 
a
b
o
v
e
,
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
 
o
r
 
r
e
c
h
e
c
k
i
n
g
.

1
 
=
 
I
n
i
t
i
a
l
 
S
e
l
e
c
t
i
o
n

2
 
=
 
S
u
b
s
e
q
u
e
n
t
,
 
R
e
u
s
e

I
N
F
O
R
M
A
T
I
O
N
 
G
R
O
U
P
I
N
G

A
n
 
i
n
d
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
g
r
o
u
p
 
m
e
m
;
.
)
e
r
s
h
i
p
 
o
f
 
e
a
c
h
 
i
n
f
o
r
m
a
t
i
o
n

i
t
e
m
;
 
b
y
 
c
o
n
v
e
n
t
i
o
n
,
 
e
a
c
h
 
i
t
e
m
 
s
e
l
e
c
t
e
d
 
o
r
 
r
e
u
s
e
d
 
i
s

N
)

a
s
s
i
g
n
e
d
 
a
 
g
r
o
u
p
 
n
u
m
b
e
r
 
f
o
r
 
u
s
e
 
i
n
 
f
u
r
t
h
e
r
 
p
r
o
c
e
s
s
i
n
g
,

a
)o

i
t
e
m
s
 
i
n
 
t
h
e
 
s
a
m
e
 
g
r
o
u
p
 
a
r
e
 
a
s
s
i
g
n
e
d
 
t
h
e
 
s
a
m
e
 
g
r
o
u
p
 
n
u
m
b
e
r
.



D
A
T
A
 
C
O
D
I
N
G
 
M
E
T
H
O
D
 
c
o
n
t
i
n
u
e
d

/

C
O
D
E

D
E
S
C
R
I
P
T
I
O
N

/
C
o
l
u
m
n
s
 
1
7
-
1
9

G
r
o
u
p
 
N
u
m
b
e
r
/

.

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1
1

9
9
9
 
a
s
s
i
g
n
e
d
 
b
y
 
t
h
e
 
d
a
t
a
 
c
o
d
e
r
 
i
n

s
e
q
u
e
n
c
e
 
s
t
a
r
t
i
n
g
 
w
i
t
h
 
t
h
e
 
f
i
r
s
t
 
i
t
e
m
 
a
n
d
 
g
r
o
u
p
:
 
o
n

t
h
e
 
f
i
l
m
 
r
e
c
o
r
d
,
 
a
 
n
e
w
 
n
u
m
b
e
r
 
i
s
 
u
s
e
d
 
f
o
r
 
e
a
c
h
 
s
u
p
s
e
q
u
e
n
t

g
r
o
u
p
 
w
h
i
c
h
 
i
s
 
f
o
r
m
e
d
,
 
g
r
o
u
p
s
 
w
e
r
e
 
I
d
e
n
t
i
f
i
e
d
 
b
y

o
b
s
e
r
v
a
t
i
o
n
,
,
u
s
u
a
l
l
y
 
b
a
s
e
d
 
o
n
 
p
r
o
x
i
m
i
t
y
 
o
r
 
p
h
y
s
i
c
a
l

l
a
y
o
u
t
,
 
o
c
c
a
s
i
o
n
a
l
l
y
 
s
u
p
p
l
e
m
e
n
t
e
d
 
b
y
 
c
h
a
l
k
 
m
a
r
k
i
n
g
,

g
r
o
u
p
s
 
w
e
r
e
 
a
s
s
u
m
e
d
 
t
o
 
b
e
 
i
n
 
e
x
i
s
t
e
n
c
e
 
u
n
t
i
l

p
h
y
s
i
c
a
l
l
y

r
e
a
r
r
a
n
g
e
d
,
 
i
t
e
m
s
 
a
d
d
e
d
 
a
t
 
a
 
l
a
t
e
r
 
d
a
t
e
w
e
r
e
 
g
i
v
e
n
 
t
h
e

s
a
m
e
 
g
r
o
u
p
 
n
u
m
b
e
r
.

G
R
O
U
P
 
S
E
Q
U
E
N
C
E

C
o
l
u
m
n
s
 
3
6
-
3
7

S
e
q
u
e
n
c
e

A
n
 
i
n
d
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
o
r
d
e
r
 
o
r
 
s
e
q
u
e
n
c
e
 
i
n
 
w
h
i
c
h
 
i
t
e
m
s

w
e
r
e
 
p
l
a
c
e
d
 
i
n
 
a
 
s
p
e
c
i
f
i
c
 
g
r
o
u
p
,
 
u
s
e
d
 
d
u
e
 
t
o
 
t
h
e
 
a
b
s
e
n
c
e

o
f
 
c
a
r
d
 
s
e
q
u
e
n
c
e
 
n
u
m
b
e
r
s
 
i
n
 
t
h
e
 
d
a
t
a
 
r
e
c
o
r
d
,

a
s
 
a
 
s
a
f
e
t
y

p
r
e
c
a
u
t
i
o
n
.

.

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1

9
9
9
 
a
s
s
i
g
n
e
d
 
b
y
 
t
h
e
 
d
a
t
a
 
c
o
d
e
r
 
b
a
s
e
d

o
n
 
o
b
s
e
r
v
a
t
i
o
n
 
o
f
 
i
t
e
m
 
p
o
s
i
t
i
o
n
 
i
n
 
a
_
g
r
o
u
p
,

s
e
q
u
e
n
c
e

w
a
s
 
m
a
i
n
t
a
i
n
e
d
 
e
v
e
n
 
w
h
e
n
 
i
t
e
m
s
 
w
e
r
e
 
a
d
d
e
d
 
a
t
 
a
 
l
a
t
e
r
 
t
i
m
e
.

.
P

.

N
u
m
b
e
r

G
R
O
U
P
 
R
E
L
A
T
I
O
N
S
H
I
P

,
t
y
p
e

C
o
l
u
m
n
s
 
2
1
-
2
3

P
r
i
m
a
r
y

A
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
p
a
i
r
s
 
o
f
f
 
g
r
o
u
p
s
 
i
n
v
o
l
v
e
d
 
i
n

s
o
m
e

o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
,
 
a
n
d
 
i
n
 
s
o
m
e

c
a
s
e
s
 
i
n
d
i
v
i
d
u
a
l

g
r
o
u
p
s
 
i
n
v
o
l
v
e
d
 
i
n
 
d
i
s
p
o
s
i
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1
1

9
9
9
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
t
h
e
 
d
a
t
a
 
c
o
d
e
r

a
s

t
h
e
 
g
r
o
u
p
 
n
u
m
b
e
r
 
p
r
e
v
i
o
u
s
l
y
 
a
s
s
i
g
n
e
d

t
o
 
a
 
g
i
v
e
n

g
r
o
u
p
i
n
g
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
w
h
i
c
h

a
r
e
 
i
n
v
o
l
v
e
d
 
i
n

a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
o
r
 
d
i
s
p
o
s
i
t
i
o
n
 
o
p
e
r
a
t
i
o
n
.

W
h
e
r
e
 
a

d
i
r
e
c
t
i
o
n
a
l
 
r
e
l
a
t
i
o
n
s
h
i
p
 
i
s
 
i
n
d
i
c
a
t
e
d
,
 
t
h
i
s

g
r
o
u
p

r
e
p
r
e
s
e
n
t
s
 
t
h
e
 
O
r
i
g
i
n
a
t
i
o
n
 
o
r
 
'
t
a
i
l
"
 
o
f

a
 
r
e
a
l
 
o
r

h
y
p
o
t
h
e
t
i
c
a
l
 
"
a
r
r
o
w
 
"
,
 
a
l
l
 
t
y
p
e
s
 
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p

w
e
r
e

d
e
t
e
r
m
i
n
e
d
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
 
o
f
 
p
h
y
s
i
c
a
l
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
,

m
u
s
u
a
l
l
y
 
s
p
e
c
i
f
i
c
a
l
l
y
 
d
e
s
c
r
i
b
e
d
 
b
y
 
c
h
a
l
k
 
m
a
r
k
i
n
g
s
.

,
0

G
r
o
u
p
 
N
u
m
b
e
r



D
A
T
A
 
C
O
D
I
N
G
 
M
E
T
H
O
D
 
c
o
n
t
i
n
u
e
d

C
O
D
E

D
E
S
C
R
I
P
T
I
O
N

C
o
l
u
m
n
s
 
2
7
-
2
9
 
-
 
S
e
c
o
n
d
a
r
y

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1
1
 
-
,
9
9
9
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
t
h
e
 
d
a
t
a
 
c
o
d
e
r
 
a
s

a
b
o
v
e
,
 
r
e
p
r
e
s
e
n
t
i
n
g
 
t
h
e
 
s
e
c
o
n
d
 
m
e
m
b
e
r
 
o
f
 
t
h
e
 
p
a
i
r
 
o
f

g
r
o
u
p
s
 
i
n
v
o
l
v
e
d
 
i
n
 
a
 
g
i
v
e
n
 
r
e
l
a
t
i
o
n
s
h
i
p
.
 
N
o
t
 
u
s
e
d
 
f
o
r

d
i
s
p
o
s
i
t
i
o
n
.

G
r
o
u
p
 
N
u
m
b
e
r

R
E
L
A
T
I
O
N
S
H
I
P
 
T
Y
P
E

C
o
l
u
m
n
 
2
5

R
e
l
a
t
i
o
n
s
h
i
p

A
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
t
y
p
e
 
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
 
a
s

d
e
r
i
v
e
d
 
f
r
o
m
 
t
h
e
 
c
o
d
e
r
'
s
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
t
h
e

s
u
b
j
e
c
t
'
s
 
i
n
t
e
n
t
i
o
n
s
,
 
a
l
w
a
y
s
 
u
s
e
d
 
w
i
t
h
 
p
a
i
r
s
o
t
 
g
r
o
u
p
s
.

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1

6
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
t
h
e
 
d
a
t
a
 
c
o
d
e
r
 
c
o
m
-

p
a
r
i
n
g
 
a
 
g
i
v
e
n
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
w
i
t
h
 
a
 
p
r
e
-
a
r
r
a
n
g
e
d

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
b
o
d
e
,
 
w
h
i
c
h
 
i
s
 
d
e
s
c
r
i
b
e
d
 
a
s
 
f
o
l
l
o
w
s
.

A
 
d
i
r
e
c
t
i
o
n
a
l
 
r
e
l
a
t
i
o
n
s
h
i
p
 
1
-
e
t
w
e
e
n
 
p
r
i
m
a
r
y
 
a
n
d
 
s
e
c
o
n
d
a
r
y

g
r
o
u
p
s
,
 
u
s
u
a
l
l
y
 
i
n
d
i
c
a
t
e
d
 
b
y
 
a
n
 
"
a
r
r
o
w
"
 
d
r
a
w
n
 
b
y
 
t
h
e

s
u
b
j
e
c
t
 
f
r
o
m
 
p
r
i
m
a
r
y
 
,
t
o
 
s
e
c
o
n
d
a
r
y
,
 
b
u
t
 
m
a
y
 
a
l
s
o
 
r
e
p
r
e
s
e
n
t

m
o
r
e
 
g
e
n
e
r
a
l
 
s
e
q
u
e
n
c
e
 
o
r
 
h
i
e
r
a
r
c
h
i
c
a
l
 
r
e
l
a
t
i
o
n
s
h
i
p
s
.

A
 
n
o
n
-
s
p
e
c
i
f
i
e
d
 
r
e
l
a
t
i
o
n
s
h
i
p
 
w
i
t
h
o
u
t
 
d
i
r
e
c
t
i
o
n
a
l
i
t
y
,

i
n
d
i
c
a
t
i
n
g
 
s
o
m
e
 
g
e
n
e
r
a
l
 
a
f
f
i
n
i
t
y
.
 
T
h
i
s
 
w
a
s
 
v
e
r
y
 
c
o
m
m
o
n
,

f
r
e
q
u
e
n
t
l
y
 
p
o
r
t
r
a
y
e
d
 
b
y
_
a
 
s
i
n
g
l
e
 
l
i
n
e
 
b
e
t
w
e
e
n
 
g
r
o
u
p
s

w
i
t
h
o
u
t
 
a
r
r
o
w
h
e
a
d
,
 
b
u
t
 
a
l
s
o
 
s
u
g
g
e
s
t
e
d
 
b
y
 
p
h
y
s
i
c
a
l

p
r
o
x
i
m
i
t
y
 
o
f
 
g
r
o
u
p
s
 
o
n
 
t
h
e
 
d
i
s
p
l
a
y
 
s
u
r
f
a
c
e
.

A
 
s
p
e
c
i
a
l
 
c
a
s
e
,
 
u
s
u
a
l
l
y
 
i
n
d
i
c
a
t
e
d
 
b
y
 
v
e
r
b
a
l
 
c
o
m
m
e
n
t

(
c
h
a
l
k
 
m
e
s
a
g
e
)
 
o
r
 
s
p
e
c
i
a
l
 
g
r
a
p
h
i
c
 
n
o
t
a
t
i
o
n
.

A
n
o
t
h
e
r
 
s
p
e
c
i
a
l
 
c
a
s
e
,
 
u
s
u
a
l
l
y
 
i
n
d
i
c
a
t
e
d
 
v
e
r
b
a
l
l
y
.

U
s
u
a
l
l
y
 
i
n
d
i
c
a
t
e
d
 
b
y
 
a
 
l
i
n
e
 
o
r
 
a
r
r
o
w
 
r
e
a
c
h
i
n
g
 
b
a
c
k

t
o
 
a
 
p
r
e
v
i
o
u
s
l
y
 
e
s
t
a
b
l
i
s
h
e
d
 
c
o
n
f
i
g
u
r
a
t
i
o
n
.

R
a
r
e
!
,
 
i
n
d
i
c
a
t
e
d
 
b
y
 
v
e
r
b
a
l
 
c
o
m
m
e
n
t
.

/

/

t
v H 0

C
o
d
e

1
 
=
 
S
e
r
i
e
s
 
R
e
l
a
t
i
o
n
s
h
i
p

'

2
 
=
 
G
e
n
e
r
a
l
 
R
e
l
a
t
i
o
n
s
h
i
p

3
 
=
 
C
o
m
b
i
n
a
t
i
o
n

R
e
l
a
t
i
o
n
s
h
i
p

4
 
=
 
S
e
p
a
r
a
t
i
o
n

R
e
l
a
t
i
o
n
s
h
i
p

5
 
=
 
F
e
e
d
b
a
c
k
 
R
e
l
a
t
i
-
r
e
s
h
i
p

6
 
=
 
C
o
n
f
l
i
c
t
 
R
e
l
a
t
i
o
n
s
h
i
p



D
A
T
A
 
C
O
D
I
N
G
 
M
E
T
H
O
D
 
c
o
n
t
i
n
u
e
d

C
O
D
E

D
E
S
C
R
I
P
T
I
O
N

D
I
S
P
O
S
I
T
I
O
N
 
T
Y
P
E

C
o
l
u
m
n
 
3
1

D
i
s
p
o
s
i
t
i
o
n

A
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
t
y
p
e
 
o
f
 
d
i
s
p
o
s
i
t
i
o
n
 
u
s
e
d
 
b
y
 
a

s
u
b
j
e
c
t
,
 
r
e
f
e
r
s
 
t
o
 
g
r
o
u
p
s
 
l
i
s
t
e
d
 
i
n
 
C
o
l
s
.
 
2
1
-
2
3
.

A
'
n
u
m
b
e
r
 
f
r
o
m
 
1

5
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
t
h
e
 
d
a
t
a
 
c
o
d
e
r
 
b
a
s
e
d

o
n
 
a
 
p
r
e
-
a
r
r
a
n
g
e
d
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
c
o
d
e
 
a
s
 
f
o
l
l
o
w
s
:

I
d
e
n
t
i
f
i
e
d
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
 
o
f
 
p
h
y
s
i
c
a
l
 
r
e
m
o
v
a
l
 
o
f
 
i
t
e
m
s

t
o
 
a
 
r
e
m
o
t
e
 
a
r
e
a
 
o
f
 
t
h
e
 
d
i
s
p
l
a
y
 
s
u
r
f
a
c
e
,
 
o
r
 
p
l
a
c
e
m
e
n
t
 
o
n

t
h
e
 
t
a
b
l
e
 
o
4
t
 
o
f
 
t
h
e
 
c
a
m
e
r
a
 
f
r
a
m
e
.

I
t
e
m
s
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
p
r
e
v
i
o
u
s
l
y
 
s
e
l
e
c
t
e
d
 
a
n
d
 
s
t
o
r
e
d
,

w
h
i
c
h
 
a
r
e
 
r
e
t
u
r
n
e
d
 
t
o
 
t
h
e
 
a
c
t
i
v
e
 
a
r
e
a
 
o
f
 
t
h
e
 
d
i
s
p
l
a
y

s
u
r
f
a
c
e
.

I
t
e
m
s
 
h
i
g
h
l
i
g
h
t
e
d
 
b
y
 
t
h
e
 
s
u
b
j
e
c
t
,
 
u
s
u
a
l
l
y
 
w
i
t
h
 
a
 
v
e
r
b
a
l

c
o
m
m
e
n
t
,
 
o
r
 
b
y
 
a
 
g
r
a
p
h
i
c
 
n
o
t
a
t
i
o
n
.

I
t
e
m
 
p
r
e
v
i
o
u
s
l
y
 
s
e
l
e
c
t
e
d
 
a
n
d
 
s
u
b
s
e
q
u
e
n
t
l
y
 
r
e
j
e
c
t
e
d
 
a
s

i
n
a
p
p
r
o
p
r
i
a
t
e
 
o
r
 
o
t
h
e
r
w
i
s
e
 
u
n
u
s
e
a
b
l
e
,
 
u
s
u
a
l
l
y
 
i
n
d
i
c
a
t
e
d

b
y
 
v
e
r
b
a
l
 
c
o
m
m
e
n
t
.

.

I
t
e
m
s
 
c
i
t
e
d
 
b
y
 
s
u
b
j
e
c
t
 
a
s
 
b
e
i
n
g
 
i
n
 
g
e
n
e
r
a
l
 
c
o
n
f
l
i
c
t
 
w
i
t
h

o
t
h
e
r
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
b
e
i
n
g
 
u
s
e
d
,
 
u
s
u
a
l
l
y
 
n
o
t
e
d

v
e
r
b
a
l
l
y
.

C
o
d
e

1
 
=
 
S
t
o
r
a
g
e

2
 
=
 
R
e
v
i
e
w

3
 
=
 
P
r
i
o
r
i
t
y

4
 
=
 
D
i
s
c
a
r
d

5
 
=
 
C
o
n
f
l
i
c
t

V
E
R
B
A
L
 
T
Y
P
E

C
o
l
u
m
n
:
3
3
 
-
 
V
e
r
b
a
l

A
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
g
e
n
e
r
a
l
 
t
y
p
e
 
o
r
 
c
a
t
e
g
o
r
y
 
o
f

v
e
r
b
a
l
 
m
e
s
s
a
g
e
 
a
s
 
i
d
e
n
t
i
f
i
e
d
 
f
r
o
m
 
t
h
e
 
c
o
n
t
e
n
t
,
 
s
p
e
c
i
f
i
c

m
e
s
s
a
g
e
s
 
w
e
r
e
 
n
o
t
 
t
r
a
n
s
c
r
i
b
e
d
 
f
r
o
m
 
t
h
e
 
f
i
l
m
 
r
e
c
o
r
d

a
t
 
t
h
i
s
 
t
i
m
e
.

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1

9
_
i
d
e
n
t
i
f
i
e
d
 
b
y
 
t
h
e
 
d
a
t
a
 
c
o
d
e
r
,
 
b
a
s
e
d
 
o
n

a
 
p
r
e
-
d
e
t
e
r
m
i
n
e
d
 
c
o
n
t
e
n
t
 
c
o
d
e
 
a
s
 
f
o
l
l
o
w
s
:

T
h
e
 
f
i
r
s
t
 
f
r
a
m
e
 
o
n
 
a
n
y
 
d
a
t
a
 
r
e
c
o
r
d
,
 
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
p
r
e
-

s
e
n
c
e
 
o
f
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
i
n
f
o
r
m
a
t
i
o
n
.

H H

M
e
s
s
a
g
e
 
C
o
d
e

1
 
=
 
T
i
t
l
e



D
A
T
A
 
C
O
D
I
N
G
 
M
E
T
H
O
D
 
c
o
n
t
i
n
u
e
d

C
O
D
E

=
 
E
l
i
m
i
n
a
t
e

3
 
=
 
D
e
s
i
g
n
a
t
e

4
 
=
 
G
e
n
e
r
a
l

5
 
=
 
S
p
e
c
i
a
l

6
 
=
 
L
u
n
c
h

7
 
=
 
E
v
a
l
u
a
t
i
o
n

8
 
=
 
R
e
v
i
s
i
o
n

9
_
-
 
E
n
d

D
E
S
C
R
I
 
T

I
n
d
i
c
a
t
e
s
 
i
t
e
m
 
o
r
 
i
t
e
m
s
 
b
e
i
n
g
 
d
i
s
c
a
r
d
e
d
 
(
s
e
s
 
D
i
s
p
o
s
i
t
i
o
n
)
.

I
n
d
i
c
a
t
e
s
 
a
d
d
i
t
i
o
n
 
o
r
 
c
l
a
r
i
f
i
c
a
t
i
o
n
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m

o
r
 
i
t
e
m
s
,
 
i
n
f
r
e
q
u
e
n
t
l
y
 
u
s
e
d
.

I
n
d
i
c
a
t
e
s
 
a
 
g
e
n
e
r
a
l
 
c
o
m
m
e
n
t
 
o
r
 
o
b
s
e
r
v
a
t
i
o
n
,
 
u
s
u
a
l
l
y

a
d
d
i
n
g
 
t
o
 
o
r
 
m
o
d
i
f
y
i
n
g
 
a
n
 
e
x
i
s
t
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
-

f
i
g
u
r
a
t
i
o
n
.

I
n
d
i
c
a
t
e
s
 
a
 
c
o
m
m
e
n
t
 
o
r
 
o
b
s
e
r
v
a
t
i
o
n
 
o
f
 
s
o
m
e
 
i
m
p
o
r
t
a
n
c
e
,

c
l
a
r
i
f
y
i
n
g
 
o
r
 
m
o
d
i
f
y
i
n
g
 
w
o
r
k
 
b
e
i
n
g
'
 
d
o
n
e
.

A
 
s
t
a
n
d
a
r
d
 
n
o
t
a
t
i
o
n
 
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
p
o
i
n
t
 
a
t
 
w
h
i
c
h

l
u
n
c
h
 
b
r
e
a
k
 
o
c
c
u
r
r
e
d
.

I
n
d
i
c
a
t
e
s
 
a
 
c
o
m
m
e
n
t
 
o
r
 
c
l
a
r
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e

e
v
a
l
u
,
4
t
i
o
n

p
r
o
c
e
s
s
.

I
n
d
i
c
a
t
e
s
 
s
o
l
u
t
i
o
n
 
r
e
v
i
s
i
o
n
s
,
 
n
o
t
e
d
 
b
u
t
 
n
o
t
 
a
c
u
a
l
l
y

p
e
r
f
o
r
m
e
d
:
'

t

A
 
s
t
a
n
d
a
r
d
 
n
o
t
a
t
i
o
n
,
 
a
l
w
a
y
s
 
t
h
e
 
l
a
s
t
 
c
a
r
d
 
i
n
j
 
t
h
e
 
r
e
c
o
r
d

o
f
 
a
 
g
i
v
e
n
 
s
e
s
s
i
o
n
.

G
R
A
P
H
I
C
T
Y
P
E

A
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
g
e
n
e
r
a
l
 
t
y
p
e
 
o
r
 
f
u
n
c
t
i
o
n

o
f
 
a
 
g
i
v
e
n
 
g
r
a
p
h
i
c
 
i
m
a
g
e
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
s
u
b
j
e
c
t
,

s
p
e
c
i
f
i
c
 
g
r
a
p
h
i
c
s
 
w
e
r
e
 
t
r
a
n
s
c
r
i
b
e
d
 
f
r
o
m
 
/
t
h
e
 
r
e
c
o
r
d

o
n
l
y
 
w
i
t
h
 
r
e
g
a
r
d
,
 
t
o
 
f
i
n
a
l
 
s
o
l
u
t
i
o
n
 
c
o
n
f
i
g
u
r
a
t
i
o
n
.

A
 
n
u
m
b
e
r
 
f
r
o
m
 
1

9
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
t
h
e
/
d
a
t
a
 
c
o
d
e
r

b
a
s
e
d
 
o
n
 
a
 
p
r
e
-
d
e
t
e
r
m
i
n
e
d
 
c
o
d
e
 
a
s
 
f
o
l
l
o
w
:

A
 
s
c
h
e
m
a
t
i
c
 
o
r
 
f
u
n
c
t
i
o
n
a
l

r
e
p
r
e
s
e
n
t
W
t
i
o
n
 
o
f

a
 
r
o
o
m

a
r
e
a
,
 
w
i
t
h
o
u
t
 
s
p
e
c
i
f
i
c
 
s
i
z
e
 
o
r
 
s
h
a
p
e
 
i
n
d
i
c
a
t
i
o
n
s
,

f
r
e
q
u
e
n
t
l
y
 
o
c
c
u
r
r
i
n
g
 
a
s
 
a
 
"
b
u
b
b
l
e
'
 
d
i
a
g
r
a
m
.

C
o
l
u
m
n

3
5
.
-
 
G
r
a
p
h
i
c

I
 
F
u
n
c
t
i
o
n
,
-
C
o
d
e

=
 
A
r
e
a
 
C
o
n
f
i
g
u
r
a
t
i
o
n



D
A
T
A
 
C
O
D
I
N
G
 
M
E
T
H
O
D
 
c
o
n
t
i
n
u
e
d

C
O
D
E

D
E
S
C
R
I
P
T
I
O
N

2
 
=
 
A
n
n
o
t
a
t
e
d
 
F
l
o
o
r
 
P
l
a
n

3
 
=
 
C
i
r
c
u
l
a
t
i
o
n

4
 
=
 
S
k
e
t
c
h
 
F
l
o
o
r
 
P
l
a
n

5
 
=
 
I
n
t
e
r
a
c
t
i
o
n

6
 
=
 
D
e
t
a
i
l

7
 
=
 
P
a
p
e
r
 
N
o
t
e
s

8
 
=
 
E
l
e
v
a
t
i
o
n

9
 
=
 
P
e
r
s
p
e
c
t
i
v
e

A
 
d
e
t
a
i
l
e
d
 
l
a
y
o
u
t
 
o
f
 
t
 
e
 
r
o
o
m
 
a
r
e
a
,
 
i
n
d
i
c
a
t
i
r
i
g
 
t
h
e

l
o
c
a
t
i
o
n
 
o
f
 
s
p
e
c
i
f
i
c
 
e
 
e
m
e
n
t
s
.

A
 
d
r
a
w
i
n
g
 
i
n
d
i
c
a
t
i
n
g
 
C
i
r
c
u
l
a
t
i
o
n
 
p
a
t
h
s
 
e
i
t
h
e
r

s
c
h
e
m
a
t
i
c
a
l
l
y
 
o
r
 
o
n
 
t
 
e
 
f
l
o
o
r
 
p
l
a
n
.

A
 
d
r
a
w
i
n
g
 
i
n
d
i
c
a
t
i
n
g

e
n
e
r
a
l
 
s
i
z
e
 
a
n
d
 
s
h
a
p
e
 
o
f
 
t
h
e

f
l
o
o
r
 
p
l
a
n
,
 
w
i
t
h
 
m
i
n
 
m
a
l
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
o
f
 
s
o
l
u
t
i
o
n

e
l
e
m
e
n
t
s
.

A
 
s
c
h
e
m
a
t
i
c
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
i
n
t
e
r
a
c
t
i
o
n
s
 
b
e
t
w
e
e
n

f
u
n
c
t
i
o
n
a
l
 
a
r
e
a
s
,
 
i
n
 
r
e
q
u
e
n
t
l
y
 
u
s
e
d
.

A
 
d
e
t
a
i
l
 
d
r
a
w
i
n
g
 
o
f

s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
.

I
n
d
i
c
a
t
e
s
 
o
c
c
u
r
r
a
n
c

p
a
p
e
r
,
 
d
i
s
p
l
a
y
e
d
 
f
o

A
 
d
r
a
w
i
n
g
 
i
n
 
e
l
e
v
a
t

d
i
m
e
n
s
i
o
n
s
,
 
u
s
u
a
l
l
y

A
n
 
i
s
o
m
e
t
r
i
c
 
o
r
 
o
t
h

s
o
l
u
t
i
o
n
,
 
i
n
d
i
c
a
t
i
n

"
p
i
c
t
o
r
i
a
l
"
 
f
o
r
m
.

a
 
s
p
e
c
i
f
i
c
 
r
o
o
m
 
a
r
e
a
 
o
r

o
f
 
s
u
b
j
e
c
t
 
s
k
e
t
c
h
e
s
 
o
n
 
b
l
a
n
k

c
a
m
e
r
a
 
r
e
c
o
r
d
.

o
n
 
o
r
 
s
e
c
t
i
o
n
 
s
h
o
w
i
n
g
 
v
e
r
t
i
c
a
l

t
o
 
c
o
m
p
l
e
m
e
n
t
 
a
 
f
l
o
o
r
 
p
l
a
n
.

r
 
p
e
r
s
p
e
c
t
i
v
e
 
r
e
n
d
e
r
i
n
g
 
o
f
 
a

a
r
e
a
 
a
n
d
 
s
o
l
u
t
i
o
n
=
 
e
l
e
m
e
n
t
s
 
i
n



A
p
p
e
n
d
i
x
 
F
-
2

C
o
d
i
n
g
 
C
o
n
v
e
n
t
i
o
n
s

T
h
i
s
 
l
i
s
t
s
 
a
 
n
u
m
b
e
r
 
o
f
 
c
o
n
v
e
n
t
i
o
n
s
 
q
u
a
l
i
f
y
i
n
g
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n

o
f
 
t
h
e
 
c
o
d
i
n
g
 
m
e
t
h
o
d
 
a
s
 
u
s
e
d
 
i
n
 
p
r
a
c
t
i
c
e
 
b
y
 
t
h
e
 
d
a
t
a
 
c
o
d
e
r
s
.



C
O
D
I
N
G
 
C
O
N
V
E
N
T
I
O
N
S

A
.
 
F
r
a
m
e
 
(
T
i
m
e
)

1
.
 
P
r
e
c
i
s
e
 
m
i
n
u
t
e
-
b
y
-
m
i
n
u
t
e
 
r
e
c
o
r
d
i
n
g
 
o
f

d
a
t
a
 
w
a
s
 
n
o
t
 
c
o
n
s
i
d
e
r
e
d
 
t
o
 
b
e
 
e
s
s
e
n
-

t
i
a
l
 
o
r
 
p
r
a
c
t
i
c
a
l
,
 
r
a
t
h
e
r
 
f
r
a
m
e

d
e
s
i
g
n
a
t
i
o
n
s
 
w
e
r
e
 
u
s
e
d
 
t
o
 
i
n
d
i
c
a
t
e

"
s
e
q
u
e
n
c
e
"
 
w
i
t
h
i
n
 
a
 
g
r
o
s
s
 
t
i
m
e

f
r
a
m
e
w
o
r
k
.

2
.
 
I
n
 
t
h
i
s
 
t
i
m
e
 
f
r
a
m
e
w
o
r
k
 
1
0
 
f
r
a
m
e
s
 
o
r

f
i
v
e
 
m
i
n
u
t
e
s
 
w
a
s
 
c
o
n
s
i
d
e
r
e
d
 
a
s

a
s
i
g
n
i
f
i
c
a
n
t
 
o
r
d
e
r
 
o
f
 
d
i
f
f
e
r
e
n
c
e
 
t
o

b
e
 
c
a
p
t
u
r
e
d
 
i
n
 
t
h
e
 
r
e
c
o
r
d
.

3
.
 
S
i
g
n
i
f
i
c
a
n
t
 
p
a
u
s
e
s
 
o
r
 
b
r
e
a
k
s
 
i
n

a
c
t
i
v
i
t
y
 
w
e
r
e
 
b
y
 
c
o
n
v
e
n
t
i
o
n

i
n
d
i
c
a
t
e
d
 
b
y
 
a
 
b
r
e
a
k
 
i
n
 
c
o
n
t
i
n
u
i
t
y

o
f
 
a
t
 
l
e
a
s
t
 
1
0
 
f
r
a
m
e
s
,
 
o
t
h
e
r
w
i
s
e

f
r
a
m
e
 
n
u
m
b
e
r
s
 
w
e
r
e
 
u
s
u
a
l
l
y
 
u
s
e
d
 
a
s

f
o
l
l
o
w
s
:

4
.
 
W
h
e
n
 
g
r
o
u
p
s
 
o
f
 
i
t
e
m
s
 
w
e
r
e
 
b
e
i
n
g

s
e
l
e
c
t
e
d
 
f
r
o
m
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k

i
t
 
w
a
s
 
u
s
u
a
l
 
p
r
a
c
t
i
c
e
 
t
o
 
w
a
i
t
 
u
n
t
i
l

a
n
 
o
b
v
i
o
u
s
 
b
r
e
a
k
 
i
n
 
t
h
e
 
p
r
o
c
e
s
s
 
a
n
d

t
h
e
n
 
l
i
s
t
 
a
l
l
 
s
e
l
e
c
t
i
o
n
s
 
i
n
 
t
h
e
 
l
a
s
t

f
r
a
m
e
 
i
n
 
w
h
i
c
h
 
t
h
e
y
 
o
c
c
u
r
r
e
d
.

5
.
 
W
h
e
n
 
g
r
o
u
p
i
n
g
 
o
r
 
r
e
l
a
t
i
o
n
s
h
i
p
s

w
e
r
e

g
e
n
e
r
a
t
e
d
 
m
o
r
e
 
o
r
 
l
e
s
s
 
c
o
n
t
i
n
u
o
u
s
l
y
,

i
t
 
w
a
s
.
c
u
s
t
o
m
a
r
y
 
t
o
 
w
a
i
t
 
u
n
t
i
l

a
p
a
u
s
e
 
a
n
d
 
t
h
e
n
 
r
e
c
o
r
d
 
a
l
l
 
t
r
a
n
s
a
c
t
i
o
n
s

i
n
 
t
h
e
 
l
a
s
t
 
a
c
t
i
v
e
 
f
r
a
m
e
.
-

6
:
 
W
h
e
r
e
 
g
r
o
u
p
s
 
o
r
 
r
e
l
a
t
i
o
n
s
h
i
p
s

w
e
r
e

f
o
r
m
e
d
 
a
n
d
 
r
e
f
o
r
m
e
d
 
i
n
 
a
 
c
o
n
t
i
n
u
o
u
s

p
r
o
c
e
s
s
,
 
t
h
e
 
o
r
i
g
i
n
a
l
 
f
o
r
m
a
t
i
o
n
s
 
w
e
r
e

r
e
c
o
r
d
e
d
 
i
n
 
t
h
e
 
f
r
a
m
e
 
p
r
i
o
r
 
t
o
 
t
h
e

r
e
f
o
r
m
a
t
i
o
n
.

.
I
n
 
o
r
d
e
r
 
t
o
 
i
d
e
n
t
i
f
y
 
s
e
q
u
e
n
c
e
,
 
a
 
d
i
f
-

f
e
r
e
n
t
,
 
u
n
i
q
u
e
 
f
r
a
m
e
 
w
a
s
 
u
s
e
d
,
 
s
o
m
e
-

t
i
m
e
s
 
a
r
t
i
f
i
c
i
a
l
l
y
,
 
t
o
 
d
i
s
t
i
n
g
u
i
s
h
:

c
h
a
n
g
e
s
 
i
n
 
s
t
r
a
t
e
g
y
 
s
t
e
p
;
 
t
r
a
n
s
i
t
i
o
n
s

b
e
t
w
e
e
n
 
s
e
l
e
c
t
i
o
n
s
 
o
r
 
g
r
o
u
p
i
n
g
s
 
a
n
d

r
e
l
a
t
i
o
n
s
h
i
p
s
;
 
d
i
s
p
o
s
i
t
i
o
n
s
;
 
v
e
r
b
a
l

a
n
d
 
g
r
a
p
h
i
c
 
n
o
t
a
t
i
o
n
s
.

.
S
i
m
i
l
a
r
l
y
,
 
w
h
e
r
e
 
a
p
p
r
o
p
r
i
a
t
e
,
 
d
i
f
f
e
r
e
n
t

f
r
a
m
e
s
 
w
e
r
e
 
u
s
e
d
 
t
o
 
l
i
s
t
 
t
h
e
 
m
e
m
b
e
r
s
 
o
f

d
i
f
f
e
r
e
n
t
 
m
a
j
o
r
 
g
r
o
u
p
i
n
g
s
,
 
w
i
t
h
 
e
a
c
h

g
r
o
u
p
 
l
i
s
t
e
d
 
u
n
d
e
r
 
a
 
s
e
p
a
r
a
t
e
 
f
r
a
m
e

n
u
m
b
e
r
.

.
I
n
f
o
r
m
a
t
i
o
n
 
I
t
e
m
s

.
T
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
s
p
e
c
i
f
i
c
 
i
t
e
m
s
 
w
a
s

a
l
m
o
s
t
 
i
n
v
a
r
i
a
b
l
y
 
u
n
a
m
b
i
g
o
u
s
;
 
r
a
r
e
l
y
,

w
h
e
r
e
 
c
a
r
d
s
 
w
e
r
e
 
o
b
s
c
u
r
e
d
 
b
y
 
b
o
d
y

m
o
v
e
m
e
n
t
s
 
o
r
 
o
v
e
r
l
a
p
s
,
 
t
h
e
 
b
e
s
t
 
a
p
p
r
o
x
i
-

m
a
t
i
o
n
 
o
f
 
c
a
r
d
,
i
d
e
n
t
i
f
y
 
w
a
s
 
u
s
e
d
.

.
T
h
e
 
s
e
q
u
e
n
c
e
 
o
f
 
l
i
s
t
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s

w
a
s
 
u
s
u
a
l
l
y
 
b
a
s
e
d
 
o
n
 
d
i
r
e
c
t
 
o
b
s
e
r
v
a
t
i
o
n

o
f
 
s
e
l
e
c
t
i
o
n
 
o
r
 
p
h
y
s
i
c
a
l
 
s
e
q
u
e
n
c
e
 
w
i
t
h
i
n

g
r
o
u
p
i
n
g
s
 
o
n
 
t
h
e
 
d
i
s
p
l
a
y
 
b
o
a
r
d
,
 
o
c
c
a
s
i
o
n
a
l
l
y

i
t
 
w
a
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
a
p
p
r
o
x
i
m
a
t
e
 
s
e
q
u
e
n
c
e

w
h
e
n
 
t
h
e
 
a
c
t
u
a
l
 
s
e
q
u
e
n
c
e
 
w
a
s
 
c
o
n
c
e
a
l
e
d
 
b
y

b
o
d
y
 
m
o
v
e
m
e
n
t
 
o
r
 
o
v
e
r
l
a
p
.

.
G
r
o
u
p
i
n
g

.
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
g
r
o
u
p
i
n
g
s
 
w
a
s
 
u
s
u
a
l
l
y

u
n
a
m
b
i
g
u
o
u
s
,
.
 
w
h
e
r
e
 
s
o
m
e
 
q
u
e
s
t
i
o
n
 
o
c
c
u
r
r
e
d

i
t
 
w
a
s
 
a
s
s
u
m
e
d
 
t
h
a
t
 
t
h
e
 
g
r
e
a
t
e
r
 
n
u
m
b
e
r

o
f
 
g
r
o
u
p
s
 
w
o
u
l
d
 
m
a
x
i
m
i
z
e
 
i
n
f
o
r
m
a
t
i
o
n
.



C
O
D
I
N
G
 
C
O
N
V
E
N
T
I
O
N
S
 
c
o
n
t
i
n
u
e
d

2
.
 
W
h
e
r
e
 
a
 
s
u
b
c
l
a
s
s
 
h
e
a
d
i
n
g
 
o
r
 
p
r
o
c
e
s
s

d
e
s
c
r
i
p
t
o
r
 
c
a
r
d
 
w
a
s
 
u
s
e
d
 
w
i
t
h
 
a
 
g
r
o
u
p

o
f
 
g
e
n
e
r
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
,
 
i
t
 
w
a
s

u
s
u
a
l
 
p
r
a
c
t
i
c
e
 
t
o
 
c
o
n
s
i
d
e
r
 
t
h
e
s
e
 
a
s

s
e
p
a
r
a
t
e
 
"
g
r
o
u
p
s
"
 
a
n
d
 
t
h
e
n
 
i
n
d
i
c
a
t
e

t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
.

3
.
 
W
h
e
r
e
 
i
n
d
i
v
i
d
u
a
l
 
i
t
e
m
 
o
r
 
i
t
e
m
s
 
i
n
 
a

g
r
o
u
p
 
w
e
r
e
 
g
i
v
e
n
 
s
p
e
c
i
a
l
 
t
r
e
a
t
m
e
n
t
,

s
u
c
h
 
a
s
 
"
p
r
i
o
r
i
t
y
"
 
o
r
 
"
d
i
s
c
a
r
d
"

t
h
e
y
 
w
e
r
e
 
r
e
a
s
s
i
g
n
e
d
 
t
o
 
s
e
p
a
r
a
t
e

g
r
o
u
p
s
 
i
n
 
o
r
d
e
r
 
t
o
 
i
n
d
i
c
a
t
e
 
t
h
e
i
r

u
n
i
q
u
e
 
d
i
s
p
o
s
i
t
i
o
n
.

4
.
 
W
h
e
r
e
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
w
e
r
e
 
s
h
o
w
n
 
o
r

i
m
p
l
i
e
d
 
b
e
t
w
e
e
n
 
i
t
e
m
s
 
i
n
 
a
 
l
a
r
g
e
r

g
r
o
u
p
i
n
g
,
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
i
t
e
m
s
 
w
e
r
e

r
e
a
s
s
i
g
n
e
d
 
i
n
d
i
v
i
d
u
a
l
 
g
r
o
u
p
 
n
u
m
b
e
r
s

i
n
 
o
r
d
e
r
 
t
o
 
i
n
d
i
c
a
t
e
 
t
h
e
i
r
 
r
e
l
a
t
i
o
n
-

s
h
i
p
.

5
.
 
I
n

o
m
e
 
c
a
s
e
s
 
w
h
e
r
e
 
a
 
l
a
r
g
e
 
n
u
m
b
e
r

o
i
t
e
m
s
,
 
u
s
u
a
l
l
y
 
s
o
l
u
t
i
o
n
 
e
l
e
m
e
n
t
s

w
e
r
e
 
s
e
l
e
c
t
e
d
 
w
i
t
h
o
u
t
 
a
n
y
 
s
p
e
c
i
f
i
c

r
e
l
a
t
i
o
n
s
h
i
p
 
o
r
 
g
r
o
u
p
i
n
g
 
p
a
t
t
e
r
n
,

a
l
l
 
t
h
e
 
i
t
e
m
s
 
w
o
u
l
d
 
b
e
 
a
s
s
i
g
n
e
d
 
a

s
i
n
r
r
l
e
 
g
r
o
u
p
 
n
u
m
b
e
r
.

r
e
l
a
t
i
o
n
s
h
i
p
s
,
 
b
u
t
 
s
i
m
p
l
e
 
c
o
-
o
c
c
u
r
r
a
n
c
e

o
n
 
t
h
e
 
d
i
s
p
l
a
y
 
s
u
r
f
a
c
e
 
w
a
s
 
n
o
t
 
s
u
f
f
i
-

c
i
e
n
t
 
t
o
 
e
s
t
a
b
l
i
s
h
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
w
i
t
h
o
u
t

s
o
m
e
 
f
u
r
t
h
e
r
 
i
n
d
i
c
a
t
o
r
.

2
.
 
M
o
s
t
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
w
e
r
e
 
i
d
e
n
t
i
f
i
e
d
 
a
s

e
i
t
h
e
r
 
"
s
e
r
i
e
s
"
 
o
r
 
'
g
e
n
e
r
a
l
"
 
b
a
s
e
d
 
o
n

t
h
e
 
p
r
e
s
e
n
c
e
 
o
r
 
a
b
s
e
n
c
e
 
o
f
 
d
i
r
e
c
t
i
o
n
a
l
i
t
y

o
t
h
e
r
 
a
l
t
e
r
n
a
t
i
v
e
s
 
w
e
r
e
 
u
s
e
d
 
o
n
l
y
 
w
h
e
n

s
p
e
c
i
f
i
c
a
l
l
y
 
i
n
d
i
c
a
t
e
d
.

3
.
 
C
o
n
t
i
n
u
o
u
s
 
"
c
h
a
i
n
s
"
 
o
r
 
s
e
q
u
e
n
c
e
s
 
o
f

r
e
l
a
t
i
o
n
s
h
i
p
 
w
e
r
e
 
i
n
d
i
c
a
t
e
d
 
b
y
 
o
v
e
r
-

l
a
p
p
i
n
g
 
p
a
i
r
s
 
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
s
,
 
w
h
e
r
e

t
h
e
 
"
s
e
c
o
n
d
a
r
y
"
 
g
r
o
u
p
 
f
o
r
 
a
 
p
r
i
o
r

"
p
r
i
m
a
r
y
"
 
g
r
o
u
p
,
 
w
a
s
 
u
s
e
d
 
i
n
 
t
u
r
n
 
a
s

a
 
"
p
r
i
m
a
r
y
"
 
g
r
o
u
p
 
f
o
r
 
t
h
e
 
n
e
x
t
 
g
r
o
u
p

i
n
 
t
h
e
 
s
e
q
u
e
n
c
e
.

4
.
 
A
 
s
p
e
c
i
f
i
c
 
c
o
n
v
e
n
t
i
o
n
 
w
a
s
 
u
s
e
d
 
t
o
 
i
n
-

d
i
c
a
t
e
 
s
e
t
s
 
o
f
 
e
l
e
m
e
n
t
s
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e

s
o
l
u
t
i
o
n
s
,
 
b
y
'
r
e
l
a
t
i
n
g
 
t
h
e
i
r
 
g
r
o
u
p

n
u
m
b
e
r
s
 
t
o
 
a
 
c
o
m
m
o
n
 
n
u
m
b
e
r
 
a
s
s
o
c
i
a
t
e
d

w
i
t
h
 
t
h
e
 
"
f
l
o
o
r
 
p
l
a
n
 
g
r
i
d
 
c
a
r
d
"
 
s
e
l
e
c
t
e
d

b
y
 
t
h
e
 
s
u
b
j
e
c
t
.

D
.
 
R
e
l
a
t
i
o
n
s
h
i
p

1
.
 
I
n
 
m
o
s
t
 
c
a
s
k
s
,
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
w
e
r
e

d
e
t
e
r
m
i
n
e
d
 
b
y
 
d
e
l
i
b
e
r
a
t
e
,
 
d
i
r
e
c
t

i
n
d
i
c
a
t
i
o
n
s
 
b
y
 
t
h
e
 
s
u
b
j
e
c
t
,
 
s
o
m
e

a
s
s
u
m
p
t
i
o
n
s
 
w
e
r
e
 
m
a
d
e
 
f
o
r
 
"
g
e
n
e
r
a
l
"

E
.
 
D
i
s
p
o
s
i
t
i
o
n

1
.
 
W
h
e
n
 
l
a
r
g
e
 
n
u
m
b
e
r
s
 
o
f
 
g
r
o
u
p
s
 
w
e
r
e

r
e
m
o
v
e
d
 
t
o
 
s
t
o
r
a
g
e
 
a
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
,

t
h
e
 
g
r
o
u
p
 
n
u
m
b
e
r
s
 
w
e
r
e
 
l
i
s
t
e
d
 
i
n

n
u
m
e
r
i
c
a
l
 
s
e
q
u
e
n
c
e
 
o
n
 
t
h
e
 
s
a
m
e
 
f
r
a
m
e

n
u
m
b
e
r
,
 
f
o
r
 
e
a
s
e
 
i
n
 
h
a
n
d
l
i
n
g
.

r
n



A
P
P
E
N
D
I
X
 
G

C
O
M
P
U
T
E
R
 
A
N
A
L
Y
S
I
S
 
D
E
T
A
I
L
S

T
h
e
s
e
 
a
p
p
e
n
d
i
c
e
s
 
d
e
s
c
r
i
b
e
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
d
a
t
a
 
c
a
r
d
s

w
h
i
c
h
 
w
e
r
e
 
g
e
n
e
r
a
t
e
d
 
u
s
i
n
g
 
t
h
e
 
c
o
d
i
n
g
 
m
e
t
h
o
d
 
a
n
d
 
c
o
n
v
e
n
t
i
o
n
s
,

w
i
t
h
 
a
 
c
o
m
p
u
t
e
r
 
p
r
o
g
r
a
m
 
d
e
s
i
g
n
e
d
 
t
o
 
t
a
b
u
l
a
t
e

s
u
m
m
a
r
y
 
d
a
t
a

f
o
r
 
e
a
c
h
 
t
e
s
t
 
s
e
s
s
i
o
n
,
 
a
n
d
 
a
 
s
e
c
o
n
d
 
p
r
o
g
r
a
m
 
t
o
 
p
r
i
n
t

o
u
t

t
h
e
 
d
a
t
a
 
f
o
r
 
e
a
c
h
 
s
e
s
s
i
o
n
 
i
n
 
a
 
f
o
r
m
 
c
o
n
v
e
n
i
e
n
t
 
f
o
r
 
m
a
n
u
a
l

t
a
b
u
l
a
t
i
o
n
.

A
p
p
e
n
d
i
x
 
G
-
1

C
o
m
p
u
t
e
r
 
T
a
b
u
l
a
t
i
o
n

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
o
u
t
p
u
t
 
f
r
o
m
 
a
 
c
o
m
p
u
t
e
r

p
r
o
g
r
a
m
 
d
e
v
e
l
o
p
e
d

t
o
 
t
a
b
u
l
a
t
e
 
d
i
f
f
e
r
e
n
t
 
a
s
p
e
c
t
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m

s
e
l
e
c
t
i
o
n
,
 
r
e
u
s
e
,
 
a
n
d
 
g
r
o
u
p
i
n
g
 
a
s
,
f
o
u
n
d
 
i
n
 
t
h
e
 
d
a
t
a
,

w
i
t
h
 
d
e
s
c
r
i
p
t
i
v
e
 
i
n
f
o
r
m
a
t
i
o
n
 
c
l
a
r
i
f
y
i
n
g
 
t
h
e
 
t
y
p
e
 
o
f

t
a
b
u
l
a
t
i
o
n
s
 
a
n
d
 
t
h
e
 
m
e
a
n
s
 
u
s
e
d
 
t
o
 
m
a
k
e
 
t
h
e
 
t
a
b
u
l
a
t
i
o
n
.
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A
.
 
I
t
e
m
 
S
e
l
e
c
t
i
o
n

)

A
 
t
a
b
u
l
a
t
i
o
n
 
o
f
 
d
a
t
a
 
o
n
 
t
h
e
 
s
e
l
e
c
t
i
o
n
 
o
f

i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
f
r
o
m
 
t
h
e
 
b
a
n
k
.

A
 
c
o
u
n
t
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
i
t
e
m
s
 
i
n
 
t
h
e
 
d
a
t
a

r
e
c
o
r
d
 
w
i
t
h
 
a
 
"
1
"
 
S
t
a
t
u
s
 
C
o
d
e
.

I
t
e
m
s
 
i
d
e
n
t
i
f
i
e
d
 
d
s
 
a
b
o
v
e
,
 
p
r
o
g
r
a
m
 
s
t
o
r
e
s
'

a
n
d
 
a
l
p
h
a
b
e
t
i
z
e
s
 
i
t
e
m
 
c
o
d
e
 
n
u
m
b
e
r
s
,
 
p
r
i
n
t
s

o
u
t
 
n
u
m
b
e
r
s
 
a
s
 
g
i
v
e
n
 
i
n
 
t
h
e
 
d
a
t
a
.

S
u
b
d
l
a
s
s
e
s
 
b
a
s
e
d
 
o
n
 
c
o
d
e
 
n
u
m
b
e
r
 
c
o
n
f
i
g
u
r
a
-

t
i
o
n
,
 
u
s
u
a
l
l
y
 
b
y
 
d
i
f
f
e
r
e
n
t
 
a
l
p
h
a
b
e
t
i
c

c
h
a
r
a
c
t
e
r
 
a
n
d
 
"
t
e
n
s
"
 
d
i
g
i
t
,
 
p
r
e
-
s
p
e
c
i
f
i
e
d

f
o
r
 
t
h
e
 
p
r
o
g
r
a
m
,
 
c
o
u
n
t
s
 
i
t
e
m
s
 
s
e
l
e
c
t
e
d

w
i
t
h
 
a
 
g
i
v
e
n
 
s
u
b
c
l
a
s
s
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
.

A
s
 
a
b
o
v
e
,
 
c
l
a
s
s
e
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
a
l
p
h
a
b
e
t
i
c

c
h
a
r
a
c
t
e
r
 
A

Z
.

1
.
 
T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
I
n
f
o
r
m
a
t
i
o
n

I
t
e
m
s
 
S
e
l
e
c
t
e
d
 
b
y
 
S
u
b
j
e
c
t

2
,
 
L
i
s
t
i
n
g
 
o
f
 
C
o
d
e
 
N
u
m
b
e
r
s
 
o
f
 
a
l
l

I
t
e
m
s
 
S
e
l
e
c
t
e
d

3
.
 
T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
I
n
f
o
r
m
a
t
i
o
n
 
I
t
e
m
s

S
e
l
e
c
t
e
d
 
b
y
 
S
u
b
c
l
a
s
s

4
,
 
T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
I
n
f
o
r
m
a
t
i
o
n

I
t
e
m
s
 
S
e
l
e
c
t
e
d
 
b
y
 
C
l
a
s
s

B
.
 
I
t
e
m
 
R
e
u
s
e

A
-
t
a
b
u
l
a
t
i
o
n
 
o
f
 
d
a
t
a
 
o
n
 
t
h
e
 
u
s
e
 
o
f
 
i
t
e
m
s
,

p
r
e
v
i
o
u
s
l
y
 
s
e
l
e
c
t
e
d
.

A
 
c
o
u
n
t
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
i
n
d
i
v
i
d
u
a
l
 
i
t
e
m
s

w
i
t
h
 
a
n
 
a
s
s
o
c
i
a
t
e
d
 
"
2
"
 
s
t
a
t
u
s
 
c
o
d
e
,
 
o
c
c
u
r
r
i
n
g

o
n
e
 
o
r
 
m
o
r
e
 
t
i
m
e
s
 
i
n
 
t
h
e
 
d
a
t
a
 
r
e
c
o
r
d
.

I
t
e
m
s
 
i
d
e
n
t
i
f
i
e
d
 
a
s
 
a
b
o
v
e
,
 
w
i
t
h
 
a
 
c
o
u
n
t
e
r

f
o
r
 
e
a
c
h
 
n
u
m
b
e
r
 
r
e
c
o
r
d
i
n
g
 
a
n
d
 
p
r
i
n
t
i
n
g
 
t
h
e

t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
o
c
c
u
r
r
a
n
c
e
s
 
o
f
 
t
h
e
 
"
2
"

s
t
a
t
u
s
 
c
o
d
e
,
 
p
r
o
g
r
a
m
 
s
t
o
r
e
s
 
a
n
d
 
a
l
p
h
a
-

b
e
t
i
z
e
s
 
i
t
e
m
 
c
o
d
e
s
.

S
u
b
c
l
a
s
s
e
s
 
e
s
t
a
b
l
i
s
h
e
d
 
a
s
 
a
b
o
v
e
,
 
c
o
u
n
t
s
 
t
h
e

n
u
m
b
e
r
 
o
f
 
"
2
"
 
S
t
a
t
u
s
 
C
o
d
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h

e
a
c
h
 
s
u
b
c
l
a
s
s
.

m

1
.
 
T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
I
t
e
m
s
 
R
e
u
s
e
d

O
n
e
 
o
r
 
M
o
r
e
 
T
i
m
e
s

2
.
 
L
i
s
t
i
n
g
 
o
f
 
I
t
e
m
s
 
W
h
i
c
h
 
W
e
r
e

R
e
u
s
e
d
 
a
n
d
 
t
h
e
 
F
r
e
q
u
e
n
c
y
 
o
f
 
R
e
u
s
e

3
.
 
F
r
e
q
u
e
n
c
y
 
o
f
 
I
t
e
m
 
R
e
u
s
e
 
b
y

S
u
b
c
l
a
s
s
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4
.

F
r
e
q
u
e
n
c
y
 
o
f
 
I
t
e
m
 
R
e
u
s
e
 
b
y
 
C
i
a
s
s

S
i
m
i
l
a
r
 
t
o
 
a
b
o
v
e
.

5
.

T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
I
n
c
i
d
e
n
c
e
s
 
o
f

R
e
u
s
e

A
 
c
o
u
n
t
 
o
f
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
"
2
"
 
S
t
a
t
u
s

c
o
d
e
s
 
i
n
 
t
h
e
 
d
a
t
a
 
r
e
c
o
r
d
.

C
.

G
r
o
u
p
i
n
g
s

A
 
t
a
b
u
l
a
t
i
o
n
 
o
f
 
d
a
t
a
 
o
n
 
t
n
e
 
g
r
o
u
p
s
 
f
o
r
m
e
d

i
n
 
t
h
e
 
d
a
t
a
 
r
e
c
o
r
d
.

.

1
.

T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
G
r
o
u
p
i
n
g
s
 
i
n

W
h
i
c
h
 
t
h
e
 
I
t
e
m
s
 
w
e
r
e
 
S
e
l
e
c
t
e
d

A
 
c
o
u
n
t
_
o
f
 
t
h
e
 
g
r
o
u
p
s
 
i
n
 
w
h
i
c
h
 
t
h
e
 
f
i
r
s
t

o
c
c
u
r
r
a
n
c
e
 
o
f
 
t
h
e
 
g
r
o
u
p
 
"
n
u
m
b
e
r
"
 
w
a
s

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
n
 
i
t
e
m
 
h
a
v
i
n
g
 
a
 
"
1
"

s
t
a
t
u
s
 
c
o
d
e
.

2
.

T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
G
r
o
u
p
i
n
g
s
 
i
n
 
W
h
i
c
h

t
h
e
 
I
t
e
m
s
 
w
e
r
e
 
R
e
u
s
e
d

A
s
 
a
b
o
v
e
 
w
i
t
h
 
t
h
e
 
f
i
r
s
t
 
o
c
c
u
r
r
a
n
c
e
 
o
f
 
t
h
e

g
r
o
u
p
 
n
u
m
b
e
r
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
 
"
2
"
 
s
t
a
t
u
s

c
o
d
e
 
i
t
e
m
.

3
.

L
i
s
t
i
n
g
 
o
f
 
G
r
o
u
p
 
N
u
m
b
e
r
s
 
i
n
 
W
h
i
c
h

I
t
e
m
s
 
w
e
r
e
 
S
e
l
e
c
t
e
d

P
r
o
g
r
a
m
 
s
t
o
r
e
s
 
a
n
d
 
p
r
i
n
t
s
 
o
u
t
 
t
h
e
 
n
u
m
b
e
r
s

o
f
 
g
r
o
u
p
s
 
i
d
e
n
t
i
f
i
e
d
 
a
s
 
a
b
o
v
e
.

4
.

L
i
s
t
i
n
g
 
o
f
 
G
r
o
u
p
 
N
u
m
b
e
r
s
 
i
n
 
W
h
i
c
h

S
i
m
i
l
a
r
 
t
o
 
a
b
o
v
e
.

I
t
e
m
s
 
w
e
r
e
 
R
e
u
s
e
d
.

5
.

L
i
s
t
i
n
g
 
o
f
 
t
h
e
 
G
r
o
u
p
s
 
b
y
 
N
u
m
b
e
r

w
i
t
h
 
t
h
e
 
C
o
d
e
 
N
u
m
b
e
r
s
 
o
f
 
G
r
o
u
p

M
e
m
b
e
r
s
.

P
r
o
g
r
a
m
 
s
t
o
r
e
s
 
a
n
d
 
p
r
i
n
t
s
 
e
a
c
h
 
g
r
o
u
p

n
u
m
b
e
r
 
a
n
d
 
t
h
e
 
c
o
d
e
s
 
o
f
 
t
h
e
 
i
t
e
m
s
 
h
a
v
i
n
g

t
h
a
t
 
g
r
o
u
p
 
n
u
m
b
e
r
,
 
w
h
e
r
e
v
e
r
 
t
h
e
y
 
o
c
c
u
r
 
i
n

t
h
e
 
r
e
c
o
r
d
.

D
.

G
r
o
u
p
 
M
e
a
s
u
r
e
s

_
S
t
a
t
i
s
t
i
c
s
 
c
o
m
p
u
t
e
d
 
f
r
o
m
 
t
h
e
 
d
a
t
a
 
u
s
e
d
 
i
n

t
h
e
 
p
r
e
v
i
o
u
s
 
s
e
c
t
i
o
n
.

1
.

T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
G
r
o
u
p
s
 
F
o
r
m
e
d
.

A
 
c
o
u
n
t
 
o
f
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
g
r
o
u
p
s

i
d
e
n
t
i
f
i
e
d
 
i
n
 
#
5
 
a
b
o
v
e
.

t
v H l
.
0
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.
T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
I
t
e
m
s
 
i
n
 
S
e
l
e
c
t
i
o
n

G
r
o
u
p
s

3
.
 
T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
I
t
e
m
s
 
i
n
 
R
e
u
s
e

G
r
o
u
p
s

4
.
 
A
v
e
r
a
g
e
 
S
i
z
e
 
(
N
u
m
b
e
r
 
o
f
 
I
t
e
m
s
)
 
o
f

S
e
l
e
c
t
 
G
r
o
u
p
s

5
.
 
A
v
e
r
a
g
e
 
S
i
z
e
 
o
f
 
R
e
u
s
e
 
G
r
o
u
p
s

6
.
 
A
v
e
r
a
g
e
 
S
i
z
e
 
o
f
 
A
l
l
 
G
r
o
u
p
s

7
.
 
S
m
a
l
l
e
s
t
 
a
n
d
 
L
a
r
g
e
s
t
 
N
u
m
b
e
r

o
f
 
I
t
e
m
s
 
i
n
 
G
r
o
u
p
s
 
F
o
r
m
e
d

8
.
 
S
t
a
n
d
a
r
d
-
D
e
v
i
a
t
i
o
n
 
o
f
 
G
r
o
u
p

S
i
z
e
s
.

N
u
m
b
e
r
 
o
f
 
i
t
e
m
s
 
i
n
 
g
r
o
u
p
 
c
o
u
n
t
e
d
 
f
r
o
m

#
5
 
a
b
o
v
e
,
 
s
e
l
e
c
t
i
o
n
 
g
r
o
u
p
s
 
i
d
e
n
t
i
f
i
e
d

a
s
 
i
n
 
#
1
 
a
b
o
v
e
.

S
i
m
i
l
a
r
 
t
o
 
a
b
o
v
e
:

M
a
t
h
e
m
a
t
i
c
a
l
 
c
o
m
p
u
t
a
t
i
o
n
 
f
r
o
m
 
a
b
o
v
e
.

S
e
e
 
a
b
o
v
e
.

S
_
 
.
f
i
l
a
r
 
t
o
 
a
b
o
v
e
.

C
o
m
p
u
t
e
d
 
f
o
r
 
e
a
c
h
 
g
r
o
u
p
 
t
y
p
e
.

C
o
m
p
u
t
e
d
 
f
o
r
 
e
a
c
h
 
g
r
o
u
p
 
t
y
p
e
.

E
.
 
R
u
n
s

1
.
 
T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
R
u
n
s
 
F
o
r
m
e
d

2
.
 
L
i
s
t
i
n
g
 
o
f
 
G
r
o
u
p
 
M
e
m
b
e
r
s
 
i
n
 
E
a
c
h
 
R
u
n
,

a
n
d
 
t
h
e
 
N
u
m
b
e
r
 
o
f
'
G
r
o
u
p
s
 
i
n
c
l
u
d
e
d
 
i
n
 
E
a
c
h

R
u
n

3
.
 
A
v
e
r
a
g
e
 
R
u
n
 
S
i
z
e
 
(
N
u
m
b
e
r
 
o
f
 
G
r
o
u
p
s
)

A
 
t
a
b
u
l
a
t
i
o
n
 
o
f
 
d
a
t
a
 
a
n
d
 
s
t
a
t
i
s
t
i
c
s
 
o
n

s
e
q
u
e
n
c
e
s
 
o
f
 
g
r
o
u
p
s
 
f
o
r
m
e
d
,
 
w
i
t
h
o
u
t
'
a
n
y

i
n
t
e
r
v
e
n
i
n
g
 
t
y
p
e
 
o
f
 
d
i
f
f
e
r
e
n
t
 
a
c
t
i
v
i
t
y
.

C
o
m
p
u
t
e
r
 
i
d
e
n
t
i
f
i
e
s
 
b
e
g
i
n
n
i
n
g
 
a
n
d
 
e
n
d
i
n
g

o
f
 
s
e
q
u
e
n
c
e
 
o
f
 
g
r
o
u
p
s
 
f
o
r
m
e
d
 
b
y
 
c
h
a
n
g
e
s

i
n
 
p
a
t
t
e
r
n
 
o
f
 
d
a
t
a
 
r
e
c
o
r
d
,
 
c
o
u
n
t
s
 
t
h
e

n
u
m
b
e
r
 
o
f
 
s
e
q
u
e
n
c
e
 
o
c
c
u
r
r
a
n
c
e
s
.

P
r
o
g
r
a
m
 
p
r
i
n
t
s
 
o
u
t
 
a
n
d
 
c
o
u
n
t
s
 
t
h
e
 
g
r
o
u
p

n
u
m
b
e
r
s
 
i
n
 
e
a
c
h
 
r
u
n
 
s
e
r
i
e
s
.

M
a
t
h
e
m
a
t
i
c
a
l
 
c
o
m
p
u
t
a
t
i
o
n
 
f
r
o
m
 
a
b
o
v
e
.
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4
.
 
,
L
a
r
g
e
s
t
 
a
n
d
 
S
m
a
l
l
e
s
t
 
R
u
n
 
S
i
z
e
.

5
.
.

S
t
a
n
d
a
r
d
 
D
e
v
i
a
t
i
o
n
 
o
f
 
R
u
n
 
S
i
z
e

S
e
e
 
a
b
o
v
e
.

S
e
e
 
a
b
o
v
e
.

.

F
.
 
T
o
t
a
l
 
N
u
m
b
e
r
 
o
f
 
R
e
c
o
r
d
s
 
(
C
a
r
d
s
)

A
 
t
a
b
u
l
a
t
i
o
n
 
m
a
d
e
 
o
f
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f

d
a
t
a
 
c
a
r
d
s
 
i
n
 
e
a
c
h
 
s
e
s
s
i
o
n
,
 
n
o
t
e
 
t
h
a
t

e
a
c
h
 
i
t
e
m
 
s
e
l
e
c
t
e
d
,
 
u
s
e
d
 
i
n
 
a
 
g
r
o
u
p
,

e
a
c
h
 
r
e
l
a
t
i
o
n
s
h
i
p
 
p
a
i
r
,
 
d
i
s
p
o
s
i
t
i
o
n
,

v
e
r
b
a
l
 
o
r
 
g
r
a
p
h
i
c
 
n
o
t
a
t
i
o
n
 
r
e
q
u
i
r
e
d
 
a

d
i
f
f
e
r
e
n
t
 
d
a
t
a
 
c
a
r
d
.

N
,

r
.
.
)

P
r
o
c
e
s
s
e
d
 
f
o
r
 
E
a
c
h
 
T
e
s
t
 
S
e
s
s
i
o
n



A
p
p
e
n
d
i
x
 
G
-
2

C
o
m
p
u
t
e
r
 
(
A
t
t
r
i
b
u
t
e
)
 
L
i
s
t
i
n
g

T
h
i
s
 
i
s
 
a
 
l
i
s
t
i
n
g
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 
t
h
e
 
r
e
a
r
r
a
n
g
e
m
e
n
t
 
o
f

t
h
e
 
d
a
t
a
 
p
u
n
c
h
e
d
 
o
n
 
t
h
e
 
c
a
r
d
s
,
 
p
r
i
n
t
e
d
 
i
n
 
s
e
p
a
r
a
t
e

c
o
l
u
m
n
s
 
f
o
r
 
c
o
n
v
e
n
i
e
n
c
e
 
i
n
 
r
e
v
i
e
w
 
a
n
d
 
m
a
n
u
a
l
 
t
a
b
u
l
a
-

t
i
o
n
.
 
S
i
n
c
e
 
t
h
i
s

p
r
o
g
r
a
m
 
w
a
s
 
o
n
l
y
 
u
s
e
d
 
t
o
 
p
r
o
v
i
d
e

p
r
i
n
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s
 
i
t
 
w
a
s
 
r
e
l
a
t
i
v
e
l
y
 
s
i
m
p
l
e
 
t
o

g
e
n
e
r
a
t
e
 
a
n
d
 
r
u
n
.



C
O
M
P
U
T
E
R
 
(
A
T
T
R
I
B
U
T
E
)
 
L
I
S
T
I
N
G

A
T
T
R
I
B
U
T
E

D
E
S
C
R
I
P
T
I
O
N

1
.

C
a
r
d
 
N
u
m
b
e
r

A
u
t
o
m
a
t
i
c
a
l
l
y
 
g
e
n
e
r
a
t
e
d
,
b
y
 
p
r
o
c
e
s
s
o
r
,

s
e
q
u
e
n
t
i
a
l
 
n
u
m
b
e
r
i
n
g
 
f
o
r
 
a
l
l
 
c
a
r
d
s
 
p
r
o
-

c
e
s
s
e
d
,
 
d
i
f
f
e
r
e
n
c
e
s
 
m
a
y
 
b
e
 
c
a
l
c
u
l
a
t
e
d

f
o
r
 
s
p
e
c
i
f
i
c
 
p
a
r
t
s
 
o
f
 
t
h
e
 
r
e
c
o
r
d
.

2
.

P
r
o
b
l
e
m
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
N
u
m
b
e
r

I
d
e
n
t
i
f
i
e
s
 
e
a
c
h
 
t
e
s
t
 
s
e
s
s
i
o
n
.

3
.

S
t
r
a
t
e
g
y
 
S
t
e
p
 
N
u
m
b
e
r

I
d
e
n
t
i
f
i
e
s
 
a
c
t
i
v
i
t
i
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a

g
i
v
e
n
 
s
t
r
a
t
e
g
y
 
s
t
e
p
.

4
.

F
r
a
m
e
 
N
u
m
b
e
r

I
n
d
i
c
a
t
e
s
 
t
i
m
e
 
f
o
r
 
a
n
y
 
g
i
v
e
n
 
a
c
t
i
v
i
t
y
 
o
r

s
u
b
s
e
c
t
i
o
n
.

5
.

I
t
e
m
s
 
S
e
l
e
c
t
e
d
 
a
n
d
 
T
h
e
i
r
 
G
r
o
u
p

N
u
m
b
e
r
s

S
u
p
p
l
e
m
e
n
t
s
 
t
a
b
u
l
a
t
i
o
n
 
o
f
 
s
e
l
e
c
t
i
o
n
 
d
a
t
a
,

m
a
y
 
b
e
 
u
s
e
d
 
f
o
r
 
r
e
v
i
e
w
 
a
n
d
 
s
e
c
o
n
d
a
r
y

p
a
t
t
e
r
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
.

6
.

I
t
e
m
s
 
R
e
u
s
e
d
 
a
n
d
 
T
h
e
i
r
 
G
r
o
u
p
 
N
u
m
b
e
r
s

S
i
m
i
l
a
r
 
t
o
 
a
b
o
v
e
.

7
.

P
a
i
r
s
 
o
f
 
G
r
o
u
p
s
 
"
S
e
r
i
e
s
"
 
R
e
l
a
t
e
d

M
a
y
 
b
e
 
u
s
e
d
 
t
o
 
d
e
v
e
l
o
p
 
d
a
t
a
 
o
n
 
r
e
l
a
t
i
o
n
-

s
h
i
p
s
.

8
.

P
a
i
r
s
 
o
f
 
G
r
o
u
p
s
 
"
G
e
n
e
r
a
l
"
 
R
e
l
a
t
e
d

S
e
e
 
a
b
o
v
e
.

9
.

P
a
i
r
s
 
o
f
 
G
r
o
u
p
s
 
.
o
t
h
e
r
 
R
e
l
a
t
e
d

S
e
e
 
a
b
o
v
e
.

1
0
.

G
r
o
u
p
 
N
u
m
b
e
r
s
 
a
n
d
 
T
y
p
e
s
 
o
f
 
D
i
s
p
o
s
i
t
i
o
n
'

M
a
y
 
b
e
 
u
s
e
d
 
t
o
 
d
e
v
e
l
o
p
 
d
a
t
a
 
o
n
 
d
i
s
p
o
s
i

t
i
o
n
s
.

1
1
.

V
e
r
b
a
l
 
T
y
p
e
 
C
o
d
e

S
e
e
 
a
b
o
v
e
.

1
2
.

G
r
a
p
h
i
c
 
T
y
p
e
 
C
O
d
e

S
e
e
 
a
b
o
v
e
.

N
J

U
.)



A
P
P
E
N
D
I
X
 
H

E
V
A
L
U
A
T
I
O
N
 
D
E
T
A
I
L
S

T
h
e
s
e
 
a
p
p
e
n
d
i
c
e
s
 
d
e
s
c
r
i
b
e
 
d
e
t
a
i
l
s
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n

o
f
 
s
o
l
u
t
i
o
n
s
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
s
u
b
j
e
c
t
s
 
i
n
 
t
h
e
 
c
o
u
r
s
e
 
o
f
 
t
h
e

e
x
p
e
r
i
m
e
n
t
.
 
S
p
e
c
i
f
i
c
a
l
l
y
,
 
t
h
e
 
a
p
p
e
n
d
i
c
e
s
 
c
o
v
e
r
 
t
h
e
 
m
a
j
o
r

m
a
t
e
r
i
a
l
s
 
p
r
e
s
e
n
t
e
d
 
t
o
 
t
h
e
 
e
v
a
l
u
t
o
r
s
 
f
o
r
 
u
s
e
 
i
n
 
d
e
c
i
s
i
o
n

m
a
k
i
n
g
 
i
n
c
l
u
d
i
n
g
:
 
e
v
a
l
u
a
t
i
o
n
 
c
r
i
t
e
r
i
a
;
 
a
 
s
u
m
m
a
r
y
 
o
f
 
p
r
o
b
l
e
m

r
e
q
u
i
r
e
m
e
n
t
s
 
g
i
v
e
n
 
t
o
 
s
u
b
j
e
c
t
s
;
 
s
o
l
u
t
i
o
n
 
d
r
a
w
i
n
g
s
;
 
a
n
d
 
l
i
s
t
s

o
f
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
p
r
o
d
u
c
e
d
 
b
y
 
t
h
e
 
s
u
b
j
e
c
t
s
.

A
p
p
e
n
d
i
x
 
H
-
1

E
v
a
l
u
a
t
i
o
n
 
C
r
i
t
e
r
i
a

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
s
i
x
 
c
r
i
t
e
r
i
a
 
a
n
d
 
t
h
e
i
r
 
d
e
f
i
n
i
t
i
o
n
s
 
a
s

p
r
o
v
i
d
e
d
 
t
o
 
t
h
e
 
e
v
a
l
u
a
t
o
r
s
,
 
a
c
c
o
m
p
a
n
i
e
d
 
b
y
 
d
e
s
c
r
i
p
t
i
v
e

i
n
f
o
r
m
a
t
i
o
n
 
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
r
e
l
e
v
a
n
c
e
 
o
f
 
e
a
c
h
 
c
r
i
t
e
r
i
o
n
.



.
E
V
A
L
U
A
T
I
O
N
 
C
R
I
T
E
R
I
A

S
T
A
T
E
M
E
N
T

D
E
S
C
R
I
P
T
I
O
N

1
.
 
C
o
m
p
r
e
h
e
n
s
i
v
e

I
s
 
t
h
e
 
s
o
l
u
t
i
o
n
 
i
n
c
l
u
s
i
v
e
?
 
D
o
e
s
 
t
h
e
 
s
o
l
u
-

t
i
o
n
 
t
a
k
e
,
i
n
t
o
 
a
c
c
o
u
n
t
 
a
n
d
 
m
a
k
e
 
p
r
o
v
i
s
i
o
n

f
o
r
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
u
s
e
r
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
o
t
h
e
r

c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
a
s
 
g
i
v
e
n
 
i
n
 
t
h
e
 
p
r
o
b
l
e
m

d
e
s
c
r
i
p
t
i
o
n
.

2
.
 
E
f
f
e
c
t
i
v
e

I
s
 
t
h
e
 
s
o
l
u
t
i
o
n
 
w
o
r
k
a
b
l
e
?
 
D
o
e
s
 
t
h
e
 
s
o
l
u

t
i
o
n
 
m
a
k
e
 
a
d
e
q
u
a
t
e
 
p
r
o
v
i
s
i
o
n
 
f
o
r
 
t
h
e

a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
o
t
h
e
r
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
a
s

g
i
v
e
n
 
i
n
 
t
h
e
 
p
r
o
b
l
e
m
 
s
t
a
t
e
m
e
n
t
.

I

3
.
 
E
f
f
i
c
i
e
n
t

I
s
 
t
h
e
 
s
o
l
u
t
i
o
n
 
e
c
o
n
o
m
i
c
a
l
?
 
D
o
e
s
 
t
h
e

s
o
l
u
t
i
o
n
 
d
e
m
o
n
s
t
r
a
t
e
 
c
o
n
s
i
d
e
r
e
d

a
n
-

a
g
e
m
e
n
t
 
o
f
 
t
h
e
 
s
p
a
c
e
,
 
r
e
s
o
u
r
c
e
s

a
n
d

u
s
e
r
 
e
n
e
r
g
i
e
s
 
i
n
 
m
e
e
t
i
n
g
 
t
h
e
 
p
r

,
'

b
l
e
m

r
e
q
u
i
r
e
m
e
n
t
s
.

4
.
 
A
e
s
t
h
e
t
i
c

I
s
 
t
h
e
 
s
o
l
u
t
i
o
n
 
a
t
t
r
a
c
t
i
v
e
?
 
I
s
 
t
h
e
 
s
o
l
u
-

t
i
o
n
 
l
i
k
e
l
y
 
t
o
 
b
e
 
e
m
o
t
i
o
n
a
l
l
y
 
s
a
t
i
s
f
y
i
n
g

t
o
 
t
h
e
 
u
s
e
r
s
.

A
n
 
o
v
e
r
a
l
l
 
t
e
s
t
 
o
f
 
t
h
e
 
s
u
b
j
e
c
t
'
s
 
a
b
i
l
i
t
y

t
o
 
w
o
r
k
 
w
i
t
h
 
t
h
e
 
m
a
t
e
r
i
a
l
s
 
i
n
 
s
o
l
v
i
n
g
 
t
h
e

p
r
o
b
l
e
m
,
 
a
n
 
i
m
p
o
r
t
a
n
t
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
i
n

a
c
t
u
a
l
l
y
 
s
a
t
i
s
f
y
i
n
g
 
t
h
e
 
d
e
s
i
g
n
 
p
r
o
b
l
e
m
.

I
t
 
i
s
 
n
e
c
e
s
s
a
r
y
 
n
o
t
 
o
n
l
y
 
t
o
 
c
o
v
e
r
 
a
l
l

t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
b
u
t
 
t
o
 
c
o
v
e
r
 
t
h
e
m
 
w
e
l
l
;

i
m
p
o
r
t
a
n
t
 
i
f
 
t
h
e
 
s
o
l
u
t
i
o
n
 
i
s
 
n
o
t
 
t
o
o

c
o
m
p
r
e
h
e
n
s
i
v
e
,
 
b
u
t
 
p
r
o
v
i
d
e
s
 
g
o
o
d
 
s
o
l
u
t
i
o
n

f
o
r
 
w
h
a
t
 
i
t
 
d
b
e
s
 
c
o
v
e
r
.

A
 
b
a
s
i
c
 
c
o
n
s
1
u
e
r
a
t
i
o
n
 
a
n
d
 
w
h
i
l
e
 
t
h
i
s
 
w
a
s

p
l
a
y
e
d
 
d
o
w
n
'
 
i
n
 
t
h
e
 
p
r
o
b
l
e
m
 
d
e
s
c
r
i
p
t
i
O
n
,

a
 
c
e
r
t
a
i
n
 
l
e
v
e
l
 
o
f
 
e
c
o
n
o
m
y
 
i
s
 
a
l
W
a
y
s

d
e
s
i
r
a
b
l
e
,
'
 
m
a
y
 
i
n
c
l
u
d
e
 
a
 
t
r
a
d
e
-
o
f
f
 
b
e
t
w
e
e
n

s
o
l
u
t
i
o
n
s
 
c
o
m
p
r
e
h
e
n
s
i
v
e
 
o
r
 
e
f
f
e
c
t
i
v
e
 
b
u
t

n
o
t
 
e
f
f
i
c
i
e
n
t
,
 
a
n
d
 
v
i
s
e
 
v
e
r
s
a
.

E
s
s
e
n
t
i
a
l
l
y
 
r
e
d
u
n
d
a
n
t
 
w
i
t
h
 
#
2
,
 
b
u
t
 
i
n
-

c
l
u
d
e
d
 
b
e
c
a
u
s
e
 
o
f
 
t
r
a
d
i
t
i
o
n
a
l
 
i
m
p
o
r
t
a
n
c
e

i
n
 
t
h
e
/
f
i
e
l
d
,
 
r
e
q
u
i
r
e
s
 
a
 
s
u
b
j
e
c
t
i
v
e

j
u
d
g
e
m
e
n
t
 
b
y
 
t
h
e
 
e
v
a
l
u
a
t
o
r
s
.



E
V
A
L
U
A
T
I
O
N
 
C
R
I
T
E
R
I
A
 
.
c
o
n
t
i
n
u
e
d

S
T
A
T
E
M
E
N
T

5
.
'
 
I
n
n
o
v
a
t
i
v
e

I
s
 
t
h
e
 
s
o
l
u
t
i
o
n
 
i
m
a
g
i
n
a
t
i
v
e
?
 
D
o
e
s
-
t
h
e

s
o
l
u
t
i
o
n
 
c
r
e
a
t
i
v
e
l
y
 
e
x
p
r
e
s
s
 
n
e
w
 
o
r

d
i
f
f
e
r
e
n
t
 
a
p
p
r
o
a
c
h
e
s
t
o
 
t
h
e
 
p
r
o
b
l
e
m
.

6
.
 
C
o
m
p
l
e
t
e

I
s
 
t
h
e
 
s
o
l
u
t
i
o
n
 
t
h
o
r
o
u
g
h
?
 
D
o
e
s
 
t
h
e

m
a
t
e
r
i
a
l
 
g
e
n
e
r
a
t
e
d
 
b
y
 
h
e
 
s
u
b
j
e
c
t

p
r
o
v
i
d
e
 
s
u
f
f
i
c
i
e
n
t
 
i
n
f
o
r
m
a
t
i
o
n
 
b
o
t
h

i
n
 
p
r
e
c
i
s
i
o
n
 
a
n
d
 
s
c
o
p
e
 
t
o
 
g
i
v
e
 
a

r
e
a
s
o
n
a
b
l
y
 
c
o
h
e
r
a
n
t
,
 
u
n
d
e
r
s
t
a
n
d
a
b
l
e

p
i
c
t
u
r
e
 
o
f
 
t
h
e
 
s
o
l
u
t
i
o
n
.
-

D
E
S
C
R
I
P
T
I
O
N

A
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
g
i
v
e
n
 
i
m
p
o
r
t
a
n
c
e
 
i
n
 
t
h
e

p
r
o
b
l
e
m
 
s
t
a
t
e
m
e
n
t
,
 
a
n
d
 
r
e
g
a
r
d
e
d
 
b
y
 
t
h
e

e
x
p
e
r
i
m
e
n
t
e
r
 
a
s
 
a
n
 
i
m
p
o
r
t
a
n
t
 
t
e
s
t
 
o
f

s
t
r
a
t
e
g
y
 
e
f
f
e
c
t
s
.

A
 
m
o
r
e
 
m
e
c
h
a
n
i
c
a
l
 
c
o
n
s
i
d
e
r
a
t
i
o
n
,
 
r
e
l
a
t
e
d

i
n
 
p
a
r
t
 
t
o
 
s
u
b
j
e
c
t
 
w
o
r
k
i
n
g
 
h
a
b
i
t
s
,
 
b
u
t

a
l
s
o
 
r
e
g
a
r
d
e
d
 
a
s
 
a
n
 
i
m
p
o
r
t
a
n
t
 
c
h
a
r
-

a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
s
t
r
a
t
e
g
y
 
e
f
f
e
c
t
s
.

N
"

0.
1



A
p
p
e
n
d
i
X
 
H
 
-
2

P
r
o
b
l
e
m
 
R
e
q
u
i
r
e
m
e
n
t
s

T
h
i
s
 
l
i
s
t
s
 
t
h
e
 
m
a
j
o
r
 
r
e
q
u
i
r
e
m
e
n
t
s
 
u
s
e
d
 
b
y
 
t
h
e
 
s
u
b
j
e
c
t
s

i
n
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
,
 
a
n
d
 
b
y
 
t
h
e
 
e
v
a
l
u
a
t
o
r
s
 
i
n
 
j
u
d
g
i
n
g
 
t
h
e

s
o
l
u
t
i
o
n
s
,
 
i
n
c
l
u
d
i
n
g
:
 
g
e
n
e
r
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
p
p
l
i
c
a
b
l
e

t
o

a
l
l
 
p
r
o
b
l
e
m
s
;
 
a
n
d
 
t
h
e
 
s
p
e
c
i
f
i
c
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
s
s
o
c
i
a
t
e
d

w
i
t
h
 
i
n
d
i
v
i
d
u
a
l
 
p
r
o
b
l
e
m
s
;
 
a
s
 
d
e
r
i
v
e
d
 
f
r
o
m
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l

i
t
e
m
 
c
a
r
d
s
 
s
u
p
p
l
i
e
d
 
i
n
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k
s
 
a
n
d
 
t
h
e

p
r
o
b
l
e
m
 
s
t
a
t
e
m
e
n
t
s
 
g
i
v
e
n
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
e
a
c
h
 
p
r
o
b
-

l
e
m
-
s
o
l
v
i
n
g
 
s
e
s
s
i
o
n
.



P
R
O
B
L
E
M
 
R
E
Q
U
I
R
E
M
E
N
T
S

T
Y
P
E

G
E
N
E
R
A
L
 
R
E
Q
U
I
R
E
M
E
N
T
S

O
r
i
e
n
t
a
t
i
o
n

O
b
j
e
c
t
i
v
e
s

A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
p
o
l
i
c
y

R
E
Q
U
I
R
E
M
E
N
T

S
u
b
j
e
c
t
s
 
w
e
r
e
 
g
i
v
e
n
 
s
p
e
c
i
f
i
c
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
e
a
c
h
 
t
e
s
t

p
r
o
b
l
e
m
s
,
 
h
o
w
e
v
e
r
,
 
s
o
m
e
 
g
e
n
e
r
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
w
e
r
e
 
r
e
p
e
a
t
e
d

f
o
r
 
e
a
c
h
 
p
r
o
b
l
e
m
.

"
T
h
e
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
W
i
s
c
o
n
s
i
n
 
i
s
 
t
r
y
i
n
g
 
t
o
 
l
o
o
k
 
a
h
e
a
d
 
a
t

d
e
v
e
l
o
p
m
e
n
t
 
o
v
e
r
 
t
h
e
 
n
e
x
t
 
t
e
n
 
y
e
a
r
s
.

A
 
v
e
r
y
 
f
a
r
-
s
i
g
h
t
e
d

a
d
m
i
n
i
s
t
r
a
t
o
r
 
h
a
s
 
a
s
k
e
d
 
y
o
u
 
t
o
 
c
o
n
s
i
d
e
r
 
t
h
e
 
f
o
l
l
o
w
i
n
g

d
e
s
i
g
n
 
p
r
o
b
l
e
m
s
.

F
o
r
 
e
a
c
h
 
p
r
o
b
l
e
m
 
h
e
 
h
a
s
-
 
s
p
e
c
i
f
i
c
a
l
l
y
 
a
s
k
e
d
'

y
o
u
 
t
o
 
r
e
t
h
i
n
k
 
t
h
e
 
p
r
o
b
l
e
m
 
s
i
t
u
a
t
i
o
n
 
a
n
d
 
t
o
 
d
i
s
r
e
g
a
r
d
 
t
h
e

p
r
e
s
e
n
t
 
a
p
p
r
o
a
c
h
e
s
 
t
o
 
t
h
e
 
p
r
o
b
l
e
m
 
e
x
c
e
p
t
 
a
s
 
a
/
r
e
f
e
r
e
n
c
e
.
"

A
.
 
T
h
e
 
s
o
l
u
t
i
o
n
 
s
h
o
u
l
d
 
m
e
e
t
 
t
h
e
 
o
p
e
r
a
t
i
o
n
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s

o
f
 
t
h
e
 
a
c
t
i
v
i
t
i
e
s
 
f
o
r
 
w
h
i
c
h
 
i
t
 
i
s
 
p
l
a
n
n
e
d
.
 
/

B
.
 
T
h
e
 
s
o
l
u
t
i
o
n
 
s
h
o
O
l
d
 
n
o
t
,
b
e
 
l
a
v
i
s
h
 
b
u
t
 
S
h
o
u
l
d
 
i
n
c
l
u
d
e

a
l
l
 
a
s
p
e
c
t
s
 
j
u
s
t
i
f
i
a
b
l
e
 
i
n
 
t
e
r
m
s
 
o
f
 
o
p
e
r
a
/
t
i
o
n
a
l
 
c
o
n
s
i
d
-

e
r
a
t
i
o
n
s
.

C
.
 
T
h
e
 
s
o
l
u
t
i
o
n
 
s
h
o
u
l
d
 
m
e
e
t
 
a
n
d
 
s
u
p
p
o
r
t
/
t
h
e
 
p
s
y
c
h
o
l
o
g
i
c
a
l

a
n
d
 
p
h
y
s
i
o
l
o
g
i
c
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
U
s
e
r
s
.

D
.
 
T
h
e
 
s
o
l
u
t
i
o
n
 
s
h
o
u
l
d
 
b
e
 
i
n
n
o
v
a
t
i
v
e
 
i
n
 
t
h
e
 
s
e
n
s
e
 
t
h
a
t
 
i
t

p
o
i
n
t
s
 
t
h
e
 
w
a
y
 
t
o
w
a
r
d
 
f
u
t
u
r
e
 
p
o
t
e
n
t
i
a
l
s
 
o
f
 
d
e
s
i
g
n
 
i
n
 
t
h
e

r
e
a
l
 
w
o
r
l
d
.

A
.
.
 
W
h
i
l
e
 
i
t
 
i
s
 
o
p
e
n
 
t
o
 
b
r
o
a
d
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
s
,
 
i
t
 
i
s
 
a
s
s
u
m
e
d

t
h
a
t
 
p
r
e
s
e
n
t
 
t
e
a
c
h
i
n
g
 
a
n
d
 
r
e
s
e
a
r
c
h
 
m
e
t
h
o
d
s
 
a
n
d
 
r
e
l
a
t
i
o
n
-

s
h
i
p
s
 
w
i
l
l
 
r
e
m
a
i
n
 
f
a
i
r
l
y
 
c
o
n
s
t
a
n
t
.

B
.
 
R
e
l
a
t
i
v
e
 
e
c
o
n
o
m
y
 
s
h
o
u
l
d
 
b
e
 
u
s
e
d
 
i
n
 
s
e
l
e
c
t
i
n
g
 
e
l
e
m
e
n
t
s

a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
m
e
t
h
o
d
s
,
 
b
u
t
 
a
l
l
 
n
e
c
e
s
s
a
r
y
 
e
l
e
m
e
n
t
s

s
h
o
u
l
d
 
b
e
 
u
s
e
d
.

C
.
 
S
p
a
c
e
 
s
h
O
u
l
d
 
b
e
 
a
d
a
p
t
a
b
l
e
 
t
o
 
a
c
c
o
u
n
t
 
f
o
r
 
f
u
t
u
r
e
 
c
h
a
n
g
e
s

i
n
 
t
e
a
c
h
i
n
g
 
o
r
 
r
e
s
e
a
r
c
h
 
m
e
t
h
o
d
s
 
o
r
 
f
u
t
u
r
e
 
b
u
i
l
d
i
n
g
 
u
s
e
s
,

b
u
t
 
t
h
i
s
 
s
h
o
u
l
d
 
n
o
t
 
b
e
 
a
 
s
e
r
i
o
u
s
 
l
i
m
i
t
a
t
i
o
n
.

D
.
 
T
h
e
r
e
 
i
s
 
n
o
 
s
t
a
n
d
a
r
d
 
s
e
t
/
f
o
r
 
s
q
u
a
r
e

f
o
o
t
a
g
e
,
 
e
i
t
h
e
r

'
m
a
x
i
m
u
m
 
o
r
 
m
i
n
i
m
u
m
,
 
b
e
y
o
n
d
/
W
h
a
t
 
i
s
 
a
c
t
u
a
l
l
y
 
r
e
q
u
i
r
e
d
.



P
R
O
B
L
E
r
1
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
c
o
n
t
i
n
u
e
d

T
Y
P
E

R
E
Q
U
I
R
E
M
E
N
T
S

T
e
c
h
n
i
c
a
l
 
L
i
m
i
t
a
t
i
o
n
s

B
u
i
l
d
i
n
g
 
S
i
t
e

N
a
t
u
r
a
l
 
S
i
t
e

E
.
 
T
h
e
r
e
a
r
e
 
n
o
 
P
o
l
i
c
y
 
c
o
n
s
t
r
a
i
n
t
s
 
o
n
 
t
y
p
e
 
o
f
 
f
u
r
n
i
s
h
i
n
g
,

s
t
y
l
e
,
 
a
t
m
o
s
p
h
e
r
e
,
 
e
t
c
.

F
.
 
B
u
i
l
d
i
n
g
 
c
o
d
e
s
 
a
n
d
 
o
t
h
e
r
 
s
t
a
n
d
a
r
d
s
 
n
e
e
d
 
n
o
t
 
b
e
 
c
o
n
-
.

'
s
i
d
e
r
e
d
 
a
t
 
t
h
i
s
 
/
`
'
t
i
m
e
,
 
b
u
t
 
w
i
l
l
 
b
e
 
a
d
a
p
t
e
d
 
t
o
 
p
r
o
p
o
s
e
d

d
e
s
i
g
n
s
.

A
.
 
A
s
s
u
m
e
 
t
h
e

r
e
s
e
n
t
 
s
t
a
t
e
 
o
f
 
t
e
c
h
n
o
l
o
g
y
 
a
s
 
y
o
u
 
k
n
o
w
 
i
t
,

w
i
t
h
 
s
o
m
e
 
l
o
g
i
c
a
l
 
e
x
t
r
a
p
o
l
a
t
i
o
n
s
.
 
°

B
.
 
T
h
e
 
l
o
c
a
t
i
o
n
 
o
r
 
f
a
b
r
i
c
a
t
i
o
n
 
o
f
 
m
o
s
t
 
e
l
e
m
e
n
t
s
 
a
n
d
 
c
o
n
-

f
i
g
u
r
a
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
p
o
s
s
i
b
l
e
,
 
u
n
l
e
s
s
 
r
e
a
l
 
a
n
d
 
s
e
r
i
o
u
s

p
r
o
b
l
e
m
s
 
a
r
e
 
o
b
v
i
o
u
s
.

C
.
 
t
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
s
p
e
c
i
f
i
c
 
c
o
m
p
a
t
i
b
l
e
 
e
l
e
m
e
n
t
s
 
i
s

n
o
t
 
t
o
o
 
i
m
p
o
r
t
a
n
t
,
 
d
e
t
a
i
l
s
 
c
a
n
 
b
e
 
w
o
r
k
e
d
 
o
u
t
 
l
a
t
e
r
.

A
.
 
T
h
e
 
b
u
i
l
d
i
n
g
 
a
s
 
a
 
w
h
o
l
e
 
w
i
l
l
 
b
e
 
d
e
s
i
g
n
e
d
 
l
a
t
e
r
,
 
t
h
e
r
e

a
r
e
 
n
o
 
s
p
e
c
i
f
i
c
 
r
e
s
t
r
i
c
t
i
o
n
s
 
o
n
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
,
 
s
i
z
e
,

m
a
t
e
r
i
a
l
s
 
s
e
r
v
i
c
e
s
,
 
e
t
c
.

B
.
 
T
h
e
r
e
 
a
r
e
 
n
o
 
a
 
p
r
i
o
r
i
 
r
e
s
t
r
i
c
t
i
o
n
s
 
o
n
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e

p
r
o
b
l
e
m
 
f
a
c
i
l
i
t
i
e
s
 
o
r
 
o
n
 
t
h
e
 
l
o
c
a
t
i
o
n

o
r
 
s
e
r
v
i
c
e
s
 
i
n
 
t
h
e
 
b
u
i
l
d
i
n
g
.

A
.
 
T
h
e
 
c
l
i
M
a
t
e
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
s
e
a
s
o
n
a
l

t
o
 
t
h
o
s
e
 
i
n
 
M
i
l
w
a
u
k
e
e
,
 
W
i
s
c
o
n
s
i
n
.

B
.
 
T
h
e
r
e
'
i
s
 
a
 
g
o
o
d
 
n
a
t
u
r
a
l
 
v
i
e
w
 
i
n

p
l
e
a
s
a
n
t
 
:
s
e
m
i
-
u
r
b
a
n
 
s
u
r
r
o
u
n
d
i
n
g
s
.

C
.
 
A
d
j
a
c
e
n
t
 
b
u
i
l
d
i
n
g
s
 
a
r
e
 
w
i
d
e
l
y
 
s
p
a
c
e
d
 
a
n
d
 
n
e
e
d
 
n
o
t
 
b
e

c
o
n
s
i
d
e
r
e
d
 
i
n
 
r
e
l
a
t
i
o
n
 
t
o
 
t
h
i
s
 
d
e
s
i
g
n
.

o
f
 
r
e
l
a
t
e
d
 
f
a
c
i
l
i
t
i
e
s

v
a
r
i
a
t
i
o
n
s
 
s
i
m
i
l
a
r

a
l
l
 
d
i
r
e
c
t
i
o
n
s
,
 
i
n



P
R
O
B
L
E
M
 
R
E
Q
U
I
R
E
M
E
N
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S
 
c
o
n
t
i
n
u
e
d

T
Y
P
E

R
E
Q
U
I
R
E
M
E
N
T
S

P
R
O
B
L
E
M
 
I

P
r
o
b
l
e
m

U
s
e
r
 
R
e
q
u
i
r
e
m
e
n
t
s

U
s
e
r
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

"
D
e
s
i
g
n
 
a
 
w
o
r
k
 
a
r
e
a
 
f
o
r
 
a
 
s
i
n
g
l
e
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
"

A
.
 
F
a
c
u
l
t
y
 
m
u
s
t
 
c
a
r
r
y
 
o
u
t
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
,
 
s
u
r
v
e
y
i
n
g

i
n
f
o
r
m
a
t
i
o
n
,
 
d
e
v
e
l
o
p
i
n
g
 
a
n
d
 
t
e
s
t
i
n
g
 
h
y
p
o
t
h
e
s
e
s
,
 
c
9
m
m
u
n
i
-

c
a
t
i
n
g
 
r
e
s
u
l
t
S
.

B
.
 
F
a
c
u
l
t
y
 
m
u
s
t
 
p
r
e
p
a
r
e
 
t
e
a
c
h
i
n
g
 
m
a
t
e
r
i
a
l
s
,
 
s
u
r
v
e
y
i
n
g

p
a
s
t
 
n
o
t
e
s
,
 
c
o
l
l
e
c
t
i
n
g
 
n
e
w
 
i
n
f
o
r
m
a
t
i
o
n
,
 
o
r
g
a
n
i
z
i
n
g
 
i
n
f
o
r
m
a
-

t
i
o
n
 
f
o
r
 
p
r
e
s
e
n
t
a
t
i
o
n
,
 
d
e
v
e
l
o
p
i
n
g
 
t
e
a
c
h
i
n
g
 
a
i
d
s
.

C
.
 
F
a
c
u
l
t
y
 
m
u
s
t
 
c
a
r
r
y
 
o
u
t
 
b
u
r
e
a
u
c
r
a
t
i
c
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
,

l
e
a
r
n
i
n
g
 
r
u
l
e
s
 
a
n
d
 
r
e
g
u
l
a
t
i
o
n
s
,
 
f
i
l
l
i
n
g
-
o
u
t
 
f
o
r
m
s
,
 
k
e
e
p
i
n
g

r
e
c
o
r
d
s
,
 
r
e
a
d
i
n
g
 
r
e
p
o
r
t
s
.

D
.
 
F
a
c
u
l
t
y
 
m
u
s
t
 
w
o
r
k
 
w
i
t
h
 
s
t
u
d
e
n
t
s
,
 
e
v
a
l
u
a
t
i
n
g
 
t
h
e
i
r
 
w
o
r
k
,

d
i
s
c
u
s
s
i
n
g
 
p
r
o
b
l
e
m
s
 
w
i
t
h
 
t
h
e
m
,
 
p
r
o
v
i
d
i
n
g
 
a
d
v
i
c
e
 
a
n
d
 
g
u
i
d
a
n
c
e
.

E
.
 
F
a
c
u
l
t
y
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
c
a
r
r
y
 
o
u
t
 
p
e
r
s
o
n
a
l
 
a
c
t
i
v
i
t
i
e
s
,

r
e
l
a
x
a
t
i
o
n
,
 
r
e
c
r
e
a
t
i
o
n
,
 
e
a
t
i
n
g
,
 
d
i
s
c
u
s
s
i
o
n
,
 
h
y
g
i
e
n
e
.

F
.
 
S
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
c
o
m
m
u
n
i
c
a
t
e
 
w
i
t
h
 
f
a
c
u
l
t
y
 
m
e
m
-

b
e
r
s
,
 
p
r
e
s
e
t
 
w
o
r
k
,
 
r
e
c
e
i
v
e
 
g
u
i
d
a
n
c
e
.

G
.
 
O
t
h
e
r
 
f
a
c

t
y
 
a
n
d
 
s
t
a
f
f
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
c
o
n
s
u
l
t
 
t
h
e

f
a
c
u
l
t
y
 
m
e
m
b
e

w
o
r
k
 
o
n
 
j
o
i
n
t
 
p
r
o
b
l
e
m
s
,
 
e
x
c
h
a
n
g
e
 
i
n
f
o
r
m
a
-

t
i
o
n
.

H
.
 
M
a
i
n
t
e
n
a
n
c
e
 
w
o

e
r
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
c
a
r
r
y
 
o
u
t
 
t
h
e
i
r

r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
f
.

c
l
e
a
n
i
n
g
,
 
u
p
k
e
e
p
,
 
r
e
p
a
i
r
.

A
.
 
T
h
e
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r

a
s
 
l
i
t
t
l
e
 
o
r
 
n
o
 
w
o
r
k
 
s
p
a
c
e
 
a
v
a
i
l
a
b
l
e

t
o
 
h
i
m
 
o
u
t
s
i
d
e
 
o
f
 
h
i
s
 
o

i
c
e
.

B
.
 
T
h
e
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
 
h
a
s

r
e
l
a
t
i
v
e
l
y
 
w
i
d
e
 
r
a
n
g
e
 
o
f

i
n
t
e
r
e
s
t
s
i
 
b
o
t
h
 
p
e
r
s
o
n
a
l
 
a
n

p
r
o
f
e
s
s
i
o
n
a
l
.



P
R
O
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o
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t
i
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e
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T
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U
I
R
E
M
E
N
T
S

.
 
.

C
.
 
T
h
e
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
 
c
a
n
 
r
e
l
a
t
e
 
t
o
 
t
e
c
h
n
o
l
o
g
y
 
a
n
d
 
i
f
 
i
t

i
s
 
a
v
a
i
l
a
b
l
e
,
 
m
a
k
e
 
g
o
o
d
 
u
s
e
 
o
f
 
i
t
 
i
n
 
h
i
s
 
w
o
r
k
.

,
-

D
.
 
T
h
e
 
f
a
c
i
a
l
t
y
 
m
e
m
b
e
r
 
r
e
l
a
t
e
s
 
t
o
 
c
u
l
t
u
r
e
 
a
n
d
 
m
o
d
 
o
r
 
a
v
a
n
t
e

g
a
r
d
e
 
s
t
y
l
e
s
,
 
h
e
 
c
o
n
s
i
d
e
r
s
 
c
u
l
t
u
r
a
l
 
l
i
f
e
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
s

t
o
 
b
e
 
v
e
r
y
 
i
m
p
o
r
t
a
n
t
.

E
.
 
S
t
u
d
e
n
t
s
 
w
o
u
l
d
 
l
i
k
e
 
t
o
 
m
a
k
e
 
m
o
r
e
 
u
s
e
 
o
f
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
s

a
s
 
a
 
r
e
s
o
u
r
c
e
,
 
d
i
s
c
u
s
s
i
n
g
 
a
c
a
d
e
m
i
c
 
q
u
e
s
t
i
o
n
s
 
a
n
d
 
p
r
o
b
l
e
m
s
.

F
.
 
S
t
u
d
e
n
t
s
 
a
r
e
 
u
s
u
a
l
l
y
 
u
n
c
o
m
f
o
r
t
a
b
l
e
 
w
h
e
n
 
d
e
a
l
i
n
g
 
w
i
t
h

f
a
c
u
l
t
y
 
m
e
m
b
e
r
s
 
a
n
d
 
a
r
e
 
v
e
r
y
 
c
o
n
s
c
i
o
u
s
 
o
f
 
a
n
d
 
i
n
h
i
b
i
t
e
d

7
b
y
 
t
h
e
i
r
 
s
u
b
o
r
d
i
n
a
t
e
 
p
o
s
i
t
i
o
n
.

'

G
.
 
S
t
u
d
e
n
t
s
 
a
r
e
 
b
e
c
o
m
m
i
n
g
 
l
e
s
s
 
c
o
m
p
e
t
i
t
i
v
e
 
a
n
d
 
a
r
e
 
i
n
t
e
r
-

e
s
t
e
d
 
i
n
 
g
r
o
u
p
 
p
r
o
j
e
c
t
s
 
a
n
d
 
d
i
s
c
u
s
s
i
o
n
s
.

H
.
 
S
t
a
f
f
 
c
o
n
s
i
d
e
r
 
t
h
e
m
s
e
l
v
e
s
 
a
s
 
c
o
-
w
o
r
k
e
r
s
 
w
h
o
s
e
 
t
i
m
e
 
a
n
d

e
f
f
o
r
t
 
a
r
e
 
v
a
l
u
a
b
l
e
 
a
n
d
 
w
h
o
 
d
e
s
e
r
v
e
 
f
a
c
i
l
i
t
i
e
s
 
j
u
s
t
 
a
s
'

a
d
e
q
u
a
t
e
 
a
s
 
t
h
o
s
e
 
p
r
o
v
i
d
e
d
 
t
o
 
f
a
c
u
l
t
y
.

I
.
 
C
o
-
w
o
r
k
e
r
s
 
a
n
d
 
o
t
h
e
r
 
v
i
s
i
t
o
r
s
 
t
o
 
t
h
e
 
f
a
c
u
l
t
y
 
w
o
r
k

s
p
a
c
e
 
m
a
y
 
b
e
 
o
f
 
s
i
m
i
l
a
r
 
b
a
c
k
g
r
o
u
n
d
 
a
n
d
 
a
b
l
e
 
t
o
 
r
e
l
a
t
e
 
o
n

a
n
 
i
n
f
o
r
m
a
l
 
b
a
s
i
s
.

J
.
 
T
h
e
,
t
i
m
e
 
a
n
d
 
e
n
e
r
g
i
e
s
 
o
f
 
m
a
i
n
t
e
n
a
n
c
e
 
w
o
r
k
e
r
s
 
a
r
e

i
m
p
o
r
t
a
n
t
 
a
n
d
 
e
f
f
o
r
t
s
,
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
t
h
e
i
r

w
o
r
k
.

p
R
O
B
L
E
M
I
I

P
r
o
b
l
e
m

"
D
e
s
i
g
n
 
a
n
 
i
n
f
o
r
m
a
l
 
f
o
o
d
 
s
e
r
v
i
c
e
 
l
o
c
a
t
e
d
 
i
n

a
 
u
n
i
v
e
r
s
i
t
y

c
l
a
s
s
r
o
o
m
 
b
u
i
l
d
i
n
g
.
 
F
o
o
d
 
w
i
l
l
 
b
e
'
p
r
e
p
a
r
e
d
 
a
t

a
 
c
e
n
t
r
a
l

l
o
c
a
t
i
o
n
 
e
i
t
h
e
r
 
b
y
 
u
n
i
v
e
r
s
i
t
y
/
f
O
o
d
 
s
e
r
v
i
c
e
 
o
r
 
b
y

a
n
 
o
u
t
-

s
i
d
e
 
;
c
o
n
t
r
a
c
t
o
r
,
 
f
e
w
 
i
f
 
a
n
y
 
p
e
r
s
o
n
n
e
l
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
o
r

(
,
)
w

r
e
g
u
l
a
r
 
s
e
r
v
i
c
e
 
i
n
 
t
h
e
 
s
n
a
c
k
 
a
r
e
a
.
 
T
h
e
 
f
a
c
i
l
i
t
y
 
s
h
o
u
l
d
 
b
e
 
H
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o
n
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E

R
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U
I
R
E
M
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U
s
e
r
 
R
e
q
u
i
r
e
m
e
n
t
s

U
s
e
r
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

q
-
O
p
e
n
 
2
4
 
h
o
u
r
s

p
e
r
 
d
a
y
,
 
a
n
d
 
s
h
o
u
l
d
 
a
c
c
o
m
m
o
d
a
t
e
 
a
 
p
e
a
k
 
l
o
a
d

o
f
 
1
0
0
 
p
e
o
p
l
e
.
 
T
h
e
 
u
s
e
 
o
f
 
v
e
n
d
i
n
g
 
m
a
c
h
i
n
e
s
 
i
s
 
s
u
g
g
e
s
t
e
d
 
a
s

a
 
p
o
s
s
i
b
l
e
 
a
p
p
r
o
a
c
h
.
"

A
.
 
U
s
e
r
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
o
b
t
a
i
n
 
n
o
u
r
i
s
h
m
e
n
t
,
 
r
e
t
r
i
e
v
i
n
g

a
n
d
 
c
o
n
s
u
m
i
n
g
 
f
o
o
d
.

B
.
 
U
s
e
r
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
m
e
e
t
 
a
n
d
 
t
a
l
k
 
w
i
t
h
 
e
a
c
h
 
o
t
h
e
r
,

e
n
g
a
g
i
n
g
 
i
n
 
l
a
r
g
e
 
a
n
d
 
s
m
a
l
l
 
g
r
o
u
p
 
d
i
s
c
u
s
s
i
o
n
s
,
 
e
x
c
h
a
n
g
i
n
g

i
d
e
a
s
.

C
.
 
U
s
e
r
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
c
a
r
r
y
 
o
u
t
 
e
d
u
c
a
t
i
o
n
a
l
 
a
c
t
i
v
i
t
i
e
s
,

o
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
,
 
t
a
k
i
n
g
 
n
o
t
e
s
,
 
w
o
r
k
i
n
g
 
p
r
o
b
l
e
m
s
.

D
.
 
U
s
e
r
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
w
o
r
k
 
t
o
g
e
t
h
e
r
 
o
n
 
j
o
i
n
t
 
p
r
o
b
l
e
m
s
,

d
i
s
c
u
s
s
i
n
g
 
p
r
o
b
l
e
m
s
,
 
l
o
o
k
i
n
g
 
o
v
e
r
 
w
o
r
k
 
t
o
g
e
t
h
e
r
.

E
.
 
U
s
e
r
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
e
n
g
a
g
e
 
i
n
 
r
e
c
r
e
a
t
i
o
n
a
l
 
a
c
t
i
v
i
t
i
e
s
,

p
l
a
y
i
n
g
 
g
a
m
e
s
,
 
r
e
a
d
i
n
g
,
 
r
e
s
t
i
n
g
.

F
.
 
U
s
e
r
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
s
t
o
r
e
 
a
n
d
 
r
e
t
r
i
e
v
e
 
p
e
r
s
o
n
a
l
 
b
e
-

l
o
n
g
i
n
g
s
 
w
h
i
c
h
 
a
r
e
 
b
r
o
u
g
h
t
 
i
n
t
o
 
t
h
e
 
a
r
e
a
,
 
b
u
t
 
w
h
i
c
h

a
r
e

n
o
t
 
n
e
e
d
e
d
 
w
h
i
l
e
 
d
i
n
i
n
g
.

G
.
 
S
e
r
v
i
c
e
 
p
e
r
s
o
n
n
e
l
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
r
e
s
t
o
c
k
 
a
n
d
 
s
e
r
v
i
c
e

f
o
o
d
 
d
i
s
p
e
n
s
i
n
g
 
e
q
u
i
p
m
e
n
t
.

H
.
 
S
e
r
v
i
c
e
 
p
e
r
s
o
n
n
e
l
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
m
a
i
n
t
a
i
n
 
t
h
e
 
a
r
e
a
,

d
i
s
p
o
s
i
n
g
 
o
f
 
r
e
f
u
s
e
 
a
n
d
 
k
e
e
p
i
n
g
 
a
l
l
 
s
u
r
v
a
c
e
s
 
c
l
e
a
n
.

A
.
 
M
o
s
t
 
u
s
e
r
s
 
w
i
l
l
 
r
e
q
u
i
r
e
 
o
n
e
 
o
r
 
m
o
r
e
 
f
o
o
d
 
i
t
e
m
s
 
i
r
r
e
-

s
p
e
c
t
i
v
e
 
o
f
 
t
h
e
i
r
 
o
t
h
e
r
 
r
e
q
u
i
r
e
m
e
n
t
s
.

B
.
 
M
o
s
t
 
u
s
e
r
s
 
w
i
l
l
 
r
e
q
u
i
r
e
 
s
e
a
t
i
n
g
 
a
n
d
 
s
o
m
e
 
w
o
r
k
 
s
u
r
f
a
c
e

f
o
r
 
d
i
n
i
n
g
 
a
n
d
 
o
t
h
e
r
 
a
c
t
i
v
i
t
i
e
s
.

C
.
 
M
o
s
t
 
u
s
e
r
s
 
w
i
l
l
 
b
r
i
n
g
 
s
o
m
e
 
p
e
r
s
o
n
a
l
 
b
e
l
o
n
g
i
n
g
s
 
w
i
t
h

t
h
e
m
,
 
a
 
p
u
r
s
e
,
 
k
n
a
p
s
a
c
k
,
 
c
o
a
t
,
 
e
t
c
.
,
 
w
h
i
c
h
 
.
h
a
v
e
 
t
o
 
b
e

s
t
o
r
e
d
 
w
h
i
l
e
 
t
h
e
y
 
e
a
t
.

N
J w N
J
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D
.
 
M
o
s
t
 
u
s
e
r
s
 
w
i
l
l
 
a
r
r
i
v
e
 
i
n
 
g
r
o
u
p
s
 
o
f
 
t
w
o
 
o
r
 
m
o
r
e
 
a
n
d

w
i
s
h
 
t
o
 
s
i
t
 
t
o
g
e
t
h
e
r
 
o
r
 
j
o
i
n
 
w
i
t
h
 
g
r
o
u
p
s
 
o
f
 
f
r
i
e
n
d
s
.

E
.
 
M
o
s
t
 
u
s
e
r
s
 
a
r
e
 
t
a
k
i
n
g
 
a
 
b
r
e
a
k
 
f
r
o
m
 
t
h
e
i
r
 
e
d
u
c
a
t
i
o
n
a
l

o
r
 
o
f
f
i
c
e
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d

a
 
c
h
a
n
g
e
 
o
f
 
s
c
e
n
e
.

F
.
 
M
o
s
t
 
u
s
e
r
s
 
a
r
e
 
i
n
 
t
o
u
c
h
 
w
i
t
h
 
y
o
u
t
h
 
c
u
l
t
u
r
e
 
a
n
d
 
w
i
t
h

c
u
r
r
e
n
t
 
s
t
y
l
e
s
 
a
n
d
 
i
d
i
o
m
s
.

G
.
 
M
a
n
y
 
u
s
e
r
s
 
w
i
l
l
 
h
a
v
e
 
s
o
m
e
 
r
e
s
e
n
t
m
e
n
t
 
a
g
a
i
n
s
t
 
t
h
e
 
u
n
i
-

v
e
r
s
i
t
y
 
p
o
w
e
r
 
s
t
r
u
c
t
u
r
e
 
a
n
d
 
f
e
e
l
 
t
h
a
t
 
t
h
e
 
u
n
i
v
e
r
s
i
t
y
 
c
u
t
s

c
o
r
n
e
r
s
 
i
n
 
p
r
o
v
i
d
i
n
g
 
p
u
b
l
i
c
 
s
e
r
v
i
c
e
s
.

H
.
 
M
a
n
y
 
u
s
e
r
s
 
a
r
e
 
s
e
r
i
o
u
s
 
s
t
u
d
e
n
t
s
 
a
n
d
 
u
s
e
 
t
h
e
 
s
n
a
c
k
 
b
a
r

a
s
 
a
 
c
h
a
n
c
e
 
t
o
 
p
u
t
 
i
n
 
e
x
t
r
a
 
s
t
u
d
y
 
a
n
d
 
c
a
n
n
o
t
 
r
e
l
a
t
e
 
t
o

e
x
c
e
s
s
i
v
e
 
c
h
a
o
s
 
o
r
 
u
p
r
o
a
r
.

I
.
 
S
o
m
e
 
u
s
e
r
s
 
c
o
n
s
i
d
e
r
 
t
h
e
 
t
a
k
i
n
g
 
o
f
 
n
o
u
r
i
s
h
m
e
n
t
 
a
s
 
a
 
j
o
b

w
h
i
c
h
 
m
u
s
t
b
e
 
d
o
n
e
,
 
a
n
d
 
w
a
n
t
 
t
h
e
 
j
o
b
 
t
o
 
b
e
 
a
s
 
s
i
m
p
l
e
 
a
n
d

s
t
r
a
i
g
h
t
-
f
o
r
w
a
r
d
 
a
s
 
p
o
s
s
i
b
l
e
.

J
.
 
S
e
r
v
i
c
e
 
w
o
r
k
e
r
s
 
h
a
v
e
 
a
 
j
i
b
 
t
o
 
d
o
,
 
a
n
d
 
t
h
e
i
r
 
n
e
e
d
s
 
s
h
o
u
l
d

b
e
 
c
o
n
s
i
d
e
r
e
d
 
j
u
s
t
 
a
s
 
m
u
c
h
 
a
s
 
t
h
o
s
e
 
o
f
 
t
h
e
 
p
a
t
r
o
n
s
.

P
R
O
B
L
E
M
 
I
I
I

P
r
o
b
l
e
m

1
,
.
,

"
D
e
s
i
g
n
 
a
 
g
r
o
u
p
 
m
e
e
t
i
n
g
-
p
r
e
s
e
n
t
a
t
i
o
n
 
s
p
a
c
e
 
f
o
r
 
a
 
t
y
p
i
c
a
l

(
s
o
c
i
a
l
 
s
c
i
e
n
c
e
)
 
u
n
i
v
e
r
s
i
t
y
 
d
e
p
a
r
t
m
e
n
t
.
 
T
h
e
 
s
p
a
c
e
 
s
h
o
u
l
d

a
c
c
o
m
m
o
d
a
t
e
 
v
a
r
i
o
u
s
 
s
i
z
e
d
 
g
r
o
u
p
s
 
u
p
 
t
o
 
2
0
 
p
e
o
p
l
e
.
"

A
.
 
F
a
c
u
l
t
y
 
a
n
d
/
o
r
 
s
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
h
o
l
d
 
f
o
r
m
a
l

m
e
e
t
i
n
g
s
,
 
w
i
t
h
 
d
i
s
c
u
s
s
i
o
n
,
 
p
o
s
s
i
b
l
y
 
a
 
c
h
a
i
r
m
a
n
,
 
s
o
m
e
 
v
i
s
u
a
l

a
i
d
s
.

.

B
.
 
F
a
c
u
l
t
y
 
a
n
d
 
s
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
c
o
n
d
u
c
t
 
s
e
m
i
n
a
r
s
,

t
c
`
;
.
,
)

p
r
e
s
e
n
t
a
t
i
o
n
s
 
o
f
 
s
t
u
d
e
n
t
 
w
o
r
k
,
 
a
u
d
i
o
-
v
i
s
u
a
l
 
a
i
d
s
,
 
e
t
c
.

w

.

U
s
e
r
 
R
e
q
u
i
r
e
m
e
n
t
s
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C
.
 
F
a
c
u
l
t
y
 
a
n
d
 
s
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
h
a
v
e
 
s
p
e
c
i
a
l
 
p
r
e
-

s
e
n
t
a
t
i
o
n
s
 
b
y
 
v
i
s
i
t
i
n
g
 
l
e
c
t
u
r
e
r
s
,
 
c
o
n
s
u
l
t
a
n
t
s
,
 
e
t
c
.
,
 
w
i
t
h

e
x
t
e
n
s
i
v
e
 
a
u
d
i
o
-
v
i
s
u
a
l
 
a
i
d
s
.

D
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F
a
c
u
l
t
y
 
a
n
d
/
o
r
 
s
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
h
o
l
d
 
i
n
f
o
r
m
a
l

d
i
s
c
u
s
s
i
o
n
s
 
o
r
 
b
u
l
l
 
s
e
s
s
i
o
n
s
 
w
h
i
c
h
 
m
a
y
 
i
n
c
l
u
d
e
 
s
o
m
e

g
r
a
p
h
i
c
s
.

E
.
 
F
a
c
u
l
t
y
 
a
n
d
 
s
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
c
o
n
d
u
c
t
 
p
l
a
n
n
i
n
g

m
e
e
t
i
n
g
s
,
 
w
i
t
h
 
d
i
s
c
u
s
s
i
o
n
,
 
v
i
s
u
a
l
 
a
i
d
s
,
 
s
k
e
t
c
h
e
s
 
o
r
 
d
i
a
-

g
r
a
m
s
,
 
s
o
l
u
t
i
o
n
 
p
l
a
n
s
.
.

F
.
 
F
a
c
u
l
t
y
,
 
s
t
u
d
e
n
t
s
,
 
s
t
a
f
f
,
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
h
a
v
e
 
a
u
d
i
o
-

v
i
s
u
a
l
 
a
c
t
i
v
i
t
i
e
s
,
 
v
i
e
w
i
n
g
 
f
i
l
m
s
,
 
t
e
l
e
v
i
e
w
i
n
g
,
 
l
i
s
t
e
n
i
n
g

t
o
 
r
a
d
i
o
 
o
r
 
r
e
c
o
r
d
i
n
g
s
.

G
.
 
F
a
c
u
l
t
y
,
 
s
t
u
d
e
n
t
s
,
 
s
t
a
f
f
,
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
u
s
e
 
t
h
e

s
p
a
c
e
 
d
u
r
i
n
g
 
l
u
n
c
h
 
h
o
u
r
 
f
o
r
 
i
n
f
o
r
m
a
l
 
d
i
n
i
n
g
,
 
b
a
g
 
l
u
n
c
h
e
s
,

l
i
m
i
t
e
d
 
m
e
a
l
 
p
r
e
p
a
r
a
t
i
o
n
.
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c
u
l
t
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,
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t
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d
e
n
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s
,
 
s
t
a
f
f
,
 
m
u
s
t
 
b
e
 
a
b
l
e
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o
 
u
s
e
 
t
h
e

s
p
a
c
e
 
a
s
 
a
 
l
o
u
n
g
e
,
 
r
e
l
a
x
i
n
g
,
 
r
e
a
d
i
n
g
,
 
p
l
a
y
i
n
g
 
g
a
m
e
s
.

I
.
 
F
a
c
u
l
t
y
,
 
s
t
u
d
e
n
t
s
.
,
 
s
t
a
f
f
,
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
c
o
n
d
u
c
t
 
s
o
c
i
a
l

a
c
t
i
v
i
t
i
e
s
,
 
p
a
r
t
i
e
s
,
 
t
e
a
s
,
 
e
t
c
,
 
w
i
t
h
 
f
o
o
d
,
 
m
u
s
i
c
 
e
t
c
.

J
.
 
F
a
c
u
l
t
y
 
a
n
d
 
s
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
u
s
e
 
t
h
e
 
s
p
a
c
e
 
f
o
r

p
r
i
v
a
t
e
 
o
r
 
s
m
a
l
l
 
g
r
o
u
p
 
d
i
s
c
u
s
s
i
o
n
s
.
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V
i
s
i
t
i
n
g
 
l
e
c
t
u
r
e
r
s
 
m
u
s
t
 
b
e
 
a
b
l
e
 
t
o
 
u
s
e
 
t
h
e
 
s
p
a
c
e
 
f
o
r
 
a

t
e
m
p
o
r
a
r
y
 
o
f
f
i
c
e
,
 
w
i
t
h
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t
o
r
a
g
e
,
 
t
e
l
e
p
h
o
n
i
n
g
,
 
e
t
c
.
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.
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l
t
y
,
 
s
t
u
d
e
n
t
s
,
 
s
t
a
f
f
,
 
m
u
s
t
 
b
e
 
a
b
l
e
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o
 
u
s
e
 
t
h
e

s
p
a
c
e
 
f
o
r
 
l
a
y
o
u
t
,
 
o
r
g
a
n
i
z
a
t
i
o
n
,
 
o
r
 
d
i
s
p
l
a
y
 
o
f
 
l
a
r
g
e
 
a
m
o
u
n
t
s

o
f
 
g
r
a
p
h
i
c
 
m
a
t
e
r
i
a
l
s
 
(
e
i
t
h
e
r
 
h
o
r
i
z
o
n
t
a
l
l
y
 
o
r
 
v
e
r
t
i
c
a
l
l
y
)
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t
e
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n
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e
 
w
o
r
k
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e
 
t
o
 
c
a
r
r
y
 
o
u
t
 
t
h
e
i
r

r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
f
o
r
 
c
l
e
a
n
i
n
g
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u
p
k
e
e
 
r
e
p
a
i
r
.



P
R
O
B
L
E
M
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
c
o
n
t
i
n
u
e
d

T
Y
P
E

R
E
Q
U
I
R
E
M
E
N
T

U
s
e
r
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

A
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M
o
s
t
 
p
e
r
s
o
n
n
e
l
 
d
o
 
n
o
t
 
h
a
v
e
 
a
v
a
i
l
a
b
l
e
 
t
o
 
t
h
e
m
 
l
a
r
g
e

w
o
r
k
 
a
r
e
a
s
 
f
o
r
 
d
i
s
p
l
a
y
,
 
o
r
g
a
n
i
z
a
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
g
r
o
u
p

m
e
e
t
i
n
g
s
.

B
.
 
M
a
n
y
 
i
n
d
i
v
i
d
u
a
l
s
 
e
n
j
o
y
 
e
a
t
i
n
g
 
a
n
d
 
r
e
l
a
x
i
n
g
 
t
o
g
e
t
h
e
r

a
n
d
 
d
o
 
n
o
t
 
h
a
v
e
 
s
p
a
c
e
 
i
n
 
t
h
e
i
r
 
a
r
e
a
s
 
f
o
r
 
s
u
c
h
 
p
u
r
p
o
s
e
s
.

C
.
 
S
o
m
e
 
i
n
d
i
v
i
d
u
a
l
s
 
a
r
e
 
a
l
i
e
n
a
t
e
d
 
b
y
 
t
e
c
h
n
o
l
o
g
y
 
a
n
d
 
r
e
a
c
t

n
e
g
a
t
i
v
e
l
y
 
t
o
 
a
n
 
o
v
e
r
p
o
w
e
r
i
n
g
 
p
r
e
s
e
n
c
e
 
o
f
 
t
e
c
h
n
o
l
o
g
i
c
a
l

e
q
u
i
p
m
e
n
t
.

D
.
 
M
o
s
t
 
p
e
r
s
o
n
s
 
r
e
l
a
t
e
 
t
o
 
c
u
l
t
u
r
e
 
a
n
d
 
m
o
d
 
o
r
 
a
v
a
n
t
e
 
g
a
r
d
e

s
t
y
l
e
s
.

E
.
 
M
a
n
y
 
i
n
d
i
v
i
d
u
a
l
s
 
a
r
e
 
a
b
l
e
 
t
o
 
t
h
i
n
k
 
c
r
e
a
t
i
v
e
l
y
 
a
n
d

p
e
r
-

f
o
r
m
 
b
e
t
t
e
r
 
i
n
 
a
 
l
e
s
s
 
s
t
r
u
c
t
u
r
e
d
,
 
m
o
r
e
 
i
n
f
o
r
m
a
l
 
s
e
t
t
i
n
g
.

F
.
 
M
a
n
y
 
s
t
u
d
e
n
t
s
 
a
r
e
 
v
e
r
y
 
c
o
n
s
c
i
o
u
s
 
o
f
 
f
a
c
u
l
t
y
 
s
t
a
t
u
s
 
a
n
d

r
e
a
c
t
 
n
e
g
a
t
i
v
e
l
y
 
t
o
 
o
b
v
i
o
u
s
 
o
r
 
e
x
c
e
s
s
i
v
e
 
s
y
m
b
o
l
s
 
o
f

q
u
t
h
o
r
i
t
y
.

G
.
 
I
n
d
i
v
i
d
u
a
l
i
z
e
d
,
 
c
o
m
p
e
t
i
t
i
v
e
 
s
t
u
d
y
 
a
n
d
 
r
e
s
e
a
r
c
h
 
i
s
 
b
e
-

c
o
m
i
n
g
 
l
e
s
s
 
p
o
p
u
l
a
r
 
a
n
d
 
t
h
e
r
e
 
i
s
`
m
o
r
e
 
e
m
p
h
a
s
i
s

o
n
 
g
r
o
u
p

t
h
i
n
k
i
n
g
 
a
n
d
 
p
r
o
d
u
c
t
i
o
n
.

H
.
 
P
e
r
s
o
n
n
e
l
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
m
a
i
n
t
e
n
a
n
c
e
 
h
a
v
e
 
t
h
e
i
r

o
w
n

i
m
p
o
r
t
a
n
t
 
f
u
n
c
t
i
o
n
s
 
w
h
i
c
h
 
m
u
s
t
 
b
e
 
t
a
k
e
n
 
i
n
t
o
 
c
o
n
s
i
d
e
r
-

a
t
i
o
n
.
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o
l
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T
h
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r
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s
 
t
h
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2
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s
o
l
u
t
i
o
n
 
d
r
a
w
i
n
g
s
 
g
e
n
e
r
a
t
e
d
 
i
n

t
h
e
 
t
e
s
t
 
s
e
s
s
i
o
n
s
,
 
a
s
 
r
e
d
r
a
w
n
 
f
o
r
 
p
r
e
s
e
n
t
a
t
i
o
n
 
t
o

t
h
e
 
s
o
l
u
t
i
o
n
 
e
v
a
l
u
a
t
o
r
s
,
 
o
r
g
a
n
i
z
e
d
 
b
y
 
t
e
s
t
 
p
r
o
b
l
e
m
,

s
t
r
a
t
e
g
y
,
 
a
n
d
 
s
u
b
j
e
c
t
.
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M
i
c
r
o
p
h
o
n
e

S
p
e
a
k
e
r
s

R
e
m
o
t
e
 
C
o
n
t
r
o
l
s

(
f
o
r
 
e
q
u
i
p
m
e
n
t
 
&

e
n
v
i
r
o
n
m
e
n
t
)

O
T
H
E
R
 
E
Q
U
I
P
M
E
N
T

W
a
l
l
 
C
a
l
e
n
d
a
r

W
a
l
l
 
C
l
o
c
k

P
e
n
c
i
l
 
S
h
a
r
p
e
n
e
r

S
t
a
p
l
e
r

W
a
s
t
e
 
B
a
S
k
e
t

L
I
G
H
T
I
N
G

S
p
o
t
 
L
i
g
h
t

I
n
d
i
r
e
c
t
 
L
i
g
h
t
i
n
g

R
e
c
e
s
s
e
d
 
L
i
g
h
t
i
n
g

R
h
e
o
s
t
a
t

E
N
C
L
O
S
U
R
E

.
F
i
x
4
r
d
 
W
i
n
d
o
w

S
k
y
l
i
g
h
t

S
t
a
n
d
a
r
d
 
D
o
o
r

6
'
 
P
a
r
t
i
t
i
o
n

F
o
l
d
i
n
g
 
W
a
l
l

S
t
a
g
e

D
e
p
r
e
s
s
e
d
 
F
l
o
o
r

W
a
l
l
-
W
a
l
l
 
C
a
r
p
e
t
i
n
g

C
o
v
e
d
 
C
e
i
l
i
n
g

F
o
r
m
e
d
 
C
e
i
l
i
n
g



A
P
P
E
N
D
I
X
 
I

R
E
S
U
L
T
S
 
D
E
T
A
I
L
S

T
h
e
s
e
 
a
p
p
e
n
d
i
c
e
s
 
p
r
o
v
i
d
e
 
t
h
e
 
d
e
t
a
i
l
e
d
 
r
e
s
u
l
t
s
 
g
e
n
e
r
a
t
e
d

i
n
 
t
h
e
 
i
n
t
i
a
l
 
p
r
o
c
e
s
s
i
n
g
 
o
f
 
t
h
e
 
d
a
t
a
 
r
e
c
o
r
d
 
f
r
o
m
 
t
h
i
s

e
x
p
e
r
i
m
e
n
t
,
 
w
h
i
c
h
 
a
r
e
 
s
u
m
m
a
r
i
z
e
d
 
i
n
 
.
t
h
e
 
b
o
d
y
 
o
f
 
t
h
e

r
e
p
o
r
t
.

T
h
e
y
 
i
n
c
l
u
d
e
,
 
t
h
e
 
d
e
s
c
r
i
p
t
i
o
n
s
 
o
f
 
t
h
e
 
s
e
v
e
n
t
y
-

o
n
e
 
m
e
a
u
s
r
e
s
 
s
y
n
t
h
e
s
i
z
e
d
 
f
r
o
m
 
t
h
e
 
d
a
t
a
 
p
r
o
c
e
s
s
i
n
g
 
a
n
d

e
v
a
l
u
a
t
i
o
n
,
 
i
n
d
i
v
i
d
u
a
l
 
t
a
b
l
e
s
 
f
o
r
 
e
a
c
h
 
m
e
a
s
u
r
e
 
s
h
o
w
i
n
g

s
u
b
j
e
c
t
 
s
c
o
r
e
s
 
i
n
 
e
a
c
h
 
s
e
s
s
i
o
n
,
 
a
n
d
 
g
r
a
p
h
i
c
 
d
e
m
o
n
s
t
r
a
-

t
i
o
n
s
 
o
f
 
t
h
e
 
m
o
s
t
 
i
m
p
o
r
t
a
n
t
 
i
n
t
e
r
a
c
t
i
o
n
 
e
f
f
e
c
t
s
.

A
p
p
e
n
d
i
x
 
I
-
1

D
e
s
c
r
i
p
t
i
o
n
.
o
f
 
M
e
a
S
u
r
e
s

T
h
i
s
 
l
i
s
t
s
 
e
a
c
h
 
m
e
a
s
u
r
e
 
i
n
 
t
h
e
 
c
o
d
e

-
s
e
q
u
e
n
c
e
s
 
u
s
e
d

t
o
 
d
e
s
c
r
i
b
e
 
m
e
a
s
u
r
e
s
 
i
n
 
t
h
e
 
s
u
m
m
a
r
y
 
t
a
b
l
e
s
,
 
w
i
t
h

a
n
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
t
h
e
 
m
e
a
n
i
n
g
 
o
f
 
e
a
c
h
 
m
e
a
s
u
r
e
.

R
e
f
e
r
e
n
c
e
 
s
h
o
u
l
d
 
a
l
s
o
 
b
e
 
m
a
d
e
 
t
o
 
t
h
e
 
e
x
p
l
a
n
a
t
i
o
n
s

g
i
v
e
n
 
f
o
r
 
m
e
a
s
u
r
e
 
g
e
n
e
r
a
t
i
o
n
 
i
n
 
t
h
e
 
b
o
d
y
 
o
f
 
t
h
e

r
e
p
o
r
t
 
a
n
d
 
s
p
e
c
i
f
i
c
 
d
e
t
a
i
l
s
 
g
i
v
e
n
 
i
n
 
A
p
p
e
n
d
i
c
e
s
 
F
,
 
G
,

H
.



D
E
S
C
R
I
P
T
I
O
N
 
O
F
 
M
E
A
S
U
R
E
S

M
E
A
S
U
R
E

D
E
S
C
R
I
P
T
I
O
N

1
:
 
G
E
N
E
R
A
L
 
P
E
R
F
O
R
M
A
N
C
E

1
.
1
 
O
v
e
r
a
l
l
 
P
e
r
f
o
r
m
a
n
c
e

1
.
1
.
1

#
I
t
e
m
s

S
e
l
e
c
t
e
d

1
.
1
.
2

#
C
a
r
d
s

G
e
n
e
r
a
t
e
d

1
.
1
.
3

#
F
r
a
m
e
s

R
e
q
u
i
r
e
d

M
e
a
s
u
r
e
s
 
w
h
i
c
h
 
s
u
m
m
a
r
i
e
z
e
'
t
h
e
 
g
e
n
e
r
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
,

c
o
v
e
r
i
n
g
 
t
h
e
 
m
a
j
o
r
 
a
r
e
a
s
 
o
f
 
a
c
t
i
v
i
t
y
.

T
h
e
 
m
o
s
t
 
g
e
n
e
r
a
l
 
m
e
a
s
u
r
e
s
 
w
h
i
c
h
 
d
e
m
o
n
s
t
r
a
t
e
,

t
h
e
 
o
v
e
r
a
l
l
 
a
p
p
r
o
a
c
h
e
s
 
t
o
.
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m

c
a
r
d
s
 
s
e
l
e
c
t
e
d
 
f
r
o
m
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
b
a
n
k

i
n
 
a
n
y
 
o
n
e
 
s
e
s
s
i
o
n
,
 
a
 
m
e
a
s
u
r
e
 
o
f
 
t
h
e

"
q
u
a
n
t
i
t
y
"
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
u
t
i
l
i
z
e
d
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
d
a
t
a
 
o
r
 
I
B
M
 
c
a
r
d
s

g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
c
o
d
e
r
 
t
o
 
d
e
s
c
r
i
b
e
 
t
h
e

b
e
h
a
v
i
o
r
 
i
n
 
a
 
g
i
v
e
n
 
s
e
s
s
i
o
n
,
 
a
 
m
e
a
s
u
r
e
 
o
f

t
h
e
 
o
v
e
r
a
l
l
 
l
e
v
e
l
 
o
f
 
a
c
t
i
v
i
t
y
,
 
s
i
n
c
e
 
o
n
e

c
a
r
d
 
w
a
s
 
u
s
e
d
 
f
o
r
 
e
a
c
h
 
v
a
r
i
a
b
l
e
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
f
r
a
m
e
s
 
o
n
 
t
h
e
 
f
i
l
m

r
e
c
o
r
d
,
 
s
i
n
e
:
 
f
r
a
m
e
s
 
w
e
r
e
 
r
e
c
o
r
d
e
d
 
a
t
 
a

c
o
n
s
t
a
n
t
 
3
0
 
s
e
c
o
n
d
 
i
n
t
e
r
v
a
l
,
 
t
h
i
s
 
i
s
 
a
l
s
o

a
 
m
e
a
s
u
r
e
 
o
f
 
t
i
m
e
.

1
.
2
 
M
a
j
o
r
 
P
e
r
f
o
r
m
a
n
c
e

1
.
2
.
1
 
#
 
I
t
e
m
s
 
R
e
u
s
e
d

A
d
d
i
t
i
o
n
a
l
 
m
e
a
s
u
r
e
s
 
o
f
 
p
a
t
t
e
r
n
s
 
o
f
 
i
n
f
o
r
m
a
-

t
i
o
n
 
s
e
l
e
c
t
i
o
n
 
a
n
d
 
u
s
e
a
g
e
,
 
s
u
p
p
l
e
m
e
n
t
i
n
g

t
h
e
 
m
e
a
s
u
r
e
s
 
l
i
s
t
e
d
 
a
b
o
v
e
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
i
t
e
m
s
 
w
h
i
c
h
 
w
e
r
e

i
n
i
t
i
a
l
l
y
 
s
e
l
e
c
t
e
d
 
a
n
d
 
t
h
e
n
 
r
e
u
s
e
d
 
o
n
e
 
o
r

m
o
r
e
 
t
i
m
e
s
,
 
i
n
 
c
o
m
p
a
r
i
s
o
n
 
w
i
t
h
 
1
.
1
.
1

s
u
g
g
e
s
t
s
 
t
h
e
 
a
p
p
l
i
c
a
b
i
l
i
t
y
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

s
e
l
e
c
t
e
d
.

U
i



D
E
S
C
R
I
P
T
I
O
N
 
O
F
 
M
E
A
S
U
R
E
S
 
c
o
n
t
i
n
u
e
d

M
E
A
S
U
R
E

D
E
S
C
R
I
P
T
I
O
N

1
.
2
.
2
 
#
 
R
e
u
s
e
 
O
c
c
u
r
r
a
n
c
e
s

I
n
d
i
c
a
t
e
s
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
t
i
m
e
s
 
t
h
a
t

i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
w
e
r
e
 
r
e
u
s
e
d
 
i
n
 
t
h
e

s
e
s
-

s
i
o
n
,
 
m
e
a
s
u
r
e
s
 
t
h
e
 
l
e
v
e
l
 
o
f

r
e
u
s
e
 
a
c
t
i
v
i
t
y

a
s
 
c
o
m
p
a
r
e
d
 
w
i
t
h
 
s
e
l
e
c
t
i
o
n
 
a
c
t
i
v
i
t
y
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
g
r
o
u
p
i
n
g
s
 
o
f

i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
s
e
s
s
i
o
n
,

w
h
e
t
h
e
r
 
o
n
 
i
n
i
t
i
a
l
 
s
e
l
e
c
t
i
o
n

o
r
 
r
e
u
s
e
,

m
e
a
s
u
r
e
s
 
t
h
e
 
l
e
v
e
l
 
o
f
 
g
r
o
u
p
i
n
g
 
a
c
t
i
v
i
t
y
,

a
n
d
 
s
u
g
g
e
s
t
s
 
t
h
e
 
s
i
z
e
 
o
f
 
g
r
o
u
p
s
 
u
s
e
d
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
g
r
o
u
p

s
e
q
u
e
n
c
e
s
,

u
s
u
a
l
l
y
 
s
e
l
e
c
t
i
o
n
 
o
r
 
r
e
o
r
g
a
n
i
z
a
t
i
o
n
 
o
f

i
n
f
p
r
m
a
t
i
o
n
,
 
w
i
t
h
o
u
t
 
a
n
y
 
o
t
h
e
r
 
i
n
t
e
r
v
e
n
i
n
g

a
c
t
i
v
i
t
y
,
 
m
e
a
s
u
r
e
s
 
t
h
e
 
l
e
v
e
l
 
o
f
 
a
c
t
i
v
i
t
y

a
n
d
 
s
u
g
g
e
s
t
s
 
t
h
e
 
l
e
n
g
t
h
 
o
f

s
e
q
u
e
n
c
e
s
.

1
.
2
.
3
 
#
 
G
r
o
u
p
s
 
F
o
r
m
e
d

1
.
2
.
4
 
#
 
R
u
n
s
 
F
o
r
m
e
d
.

1
.
3
 
S
e
c
o
n
d
a
r
y
 
P
e
r
f
o
r
m
a
n
c
e

1
.
3
.
1
 
#
 
R
e
l
a
t
i
o
n
s
h
i
p
s

1
.
3
.
2
 
#
 
D
i
s
p
o
s
i
t
i
o
n
s

M
e
a
s
u
r
e
s
 
r
e
l
a
t
e
d
 
t
o
 
s
u
p
p
o
r
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s

r
a
t
h
e
r
 
t
h
a
n
 
t
h
e
 
p
r
i
m
a
r
y
 
i
n
f
o
r
m
a
t
i
o
n
 
s
e
l
e
c
t
i
o
n
'

a
n
d
 
r
e
u
s
e
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
s

o
f
 
a
l
l

t
y
p
e
s
 
e
s
t
a
b
l
i
s
h
e
d
-
b
e
t
w
e
e
n
 
g
r
o
u
p
s
 
o
f
 
i
n
f
o
r
m
a
-

t
i
o
n
 
i
t
e
m
s
,
 
m
e
a
s
u
r
e
s
 
t
h
e
 
d
e
g
r
e
e

t
o
 
w
h
i
c
h

i
n
f
o
r
m
a
t
i
o
n
 
w
a
s
 
i
n
t
e
r
r
e
l
a
t
e
d
.

I
n
d
i
c
a
t
e
s
 
s
p
e
c
i
a
l
 
t
r
e
a
t
m
e
n
t
 
g
i
v
e
n

t
o
 
g
r
o
u
p
s

o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
,
 
p
r
i
m
a
r
i
l
y
 
t
h
e

r
e
m
o
v
a
l

o
f
,
i
t
e
m
s
 
t
o
 
s
t
o
r
a
g
e
.

c
s



O
U

D
E
S
C
R
I
P
T
I
O
N
 
O
F
 
M
E
A
S
U
R
E
S
 
c
o
n
t
i
n
u
e
d

M
E
A
S
U
R
E

1
.
3
.
3
 
#
 
V
e
r
b
a
l
 
N
o
t
a
t
i
o
n
s

1
.
3
.
4
 
#
 
G
r
a
p
h
i
c
 
N
o
t
a
t
i
o
n
s

D
E
S
C
R
I
P
T
I
O
N

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
i
n
s
t
a
n
c
e
s
 
i
n

w
h
i
c
h
 
s
u
b
j
e
c
t
s
 
w
r
o
t
e
 
o
u
t
 
"
c
h
a
l
k
 
m
e
s
s
a
g
e
s
"

r
e
p
r
e
s
e
n
t
i
n
g
 
a
d
d
i
t
i
o
n
a
l
 
c
l
a
r
i
f
i
c
a
t
i
o
n
 
o
f

t
h
e
i
r
 
w
o
r
k
 
w
i
t
h
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
i
t
e
m
s
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
i
n
s
t
a
n
c
e
s
 
i
n
-

w
h
i
c
h
 
s
u
b
j
e
c
t
s
 
m
a
d
e
 
c
h
a
l
k
 
s
k
e
t
c
h
e
s
 
o
r

d
r
a
w
i
n
g
s
 
r
e
p
r
e
s
e
n
t
i
n
g
 
v
i
s
u
a
l
i
z
a
t
i
o
n
 
o
f

c
o
n
f
i
g
u
r
a
t
i
o
n
s
 
s
u
g
g
e
s
t
e
d
 
b
y
 
t
h
e
 
i
n
f
o
r
m
a
-

t
i
o
n
 
i
t
e
m
s
.

1
.
4
 
C
o
m
p
a
r
a
t
i
v
e
 
P
e
r
f
o
r
m
a
n
c
e

1
.
4
.
1
 
#
 
S
e
l
e
c
t
i
o
n
 
G
r
o
u
p
s

.
4
.
2
 
*
 
R
e
u
s
e
 
G
r
o
u
p
s

1
.
4
.
3
.
A
v
e
r
a
g
e
 
S
i
z
e
'
 
o
f
 
S
e
l
e
c
t
i
o
n
 
G
r
o
u
p
s

1
.
4
.
4
 
A
v
e
r
a
g
e
 
S
i
z
e
 
o
f
 
R
e
u
s
e
 
G
r
o
u
p
s

M
e
a
s
u
r
e
s
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
c
o
m
p
a
r
i
s
o
n

b
e
t
w
e
e
n
 
i
n
f
o
r
m
a
t
i
o
n
 
s
e
l
e
c
t
i
o
n
 
a
n
d
 
r
e
u
s
e
,

r
e
p
r
e
s
e
n
t
i
n
g
 
a
l
t
e
r
n
a
t
i
v
e
 
i
n
f
o
r
m
a
t
i
o
n

e
m
p
h
a
s
e
.

I
n
d
i
c
a
t
e
s
 
t
h
e
 
f
r
a
c
t
i
o
n
 
o
f
 
t
o
t
a
l
 
g
r
o
u
p
s

f
o
r
m
e
d
,
 
i
n
 
w
h
i
c
h
 
t
h
e
 
g
r
o
u
p
 
m
e
m
b
e
r
s
 
w
e
r
e

b
e
i
n
g
 
s
e
l
e
c
t
e
d
 
f
o
r
 
t
h
e
 
f
i
r
s
t
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p
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c
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b
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p
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c
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c
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u
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c
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1-.2.1 # Items-Reused
'I

I. 9. A- 20 '16- 81 10. 12 10: 87 46 16 10 12

II. 10 IR 201111 9 ill! 100 108 4111/1

.IIIInn 10 6 107 .10 82 8111111111 ,79-

ALL

tig: Problem

101 16

.101.Subject

IIIII 91ill
.10,

10 9 ()Miff 90 99

4

1.2:2,# Retse'Occurrances" . 1

I. 10: 25 45. .271 13 'r: 341 20 169 5 20. 14 206

II. 16 7 55: 26 15. 1: 20 , 12: 216 4 251' 17 187

III 2 8 21 10 13 _12 27 18 125 91 9 10* 131

'LL 9 13 40. .21 141 9 27 17 170 6 18 .13 175

Sig: Subject .05 .
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fnoo. ,Duwecu; rob.
I .

(1) (2) (3) (4) (5),(6) (7) (8)'.(9) Total-

1.2.3 # Groups Formed .

-241 252 207 133 ,.94 .102 110 121 96 138' 11: .145

II.' 11 . 73 141 107 68 76 84 )99 97 160 '11 114

M. 49 73 92 104 96 102 .99 146 11. 101

;IL -97 129111! 147 115 83 93 97 107 97E: 120'

Sig: Problem .05; Subzject .05;'StratxProb .10

'1.2.4 # Runs FGiuied

I I

I.

1111

Sig:

III
.

Problem

191112
161111

25

.10;

34

. 18

° 36

StratxProb

26.

24 36'

26

2411111

26 34

36E1111 3224 24

28 26 291111!

.10

31 24111111 '31

1.5.1 #;.ftelationships

111
MI 9e.
1111 145

2771E11E1M
55 24 133 9:5

.

65

32

9 100 11 '2 246 1 1 4

57 1 01E11 0

44 166 118. 77 40 82, 66 89 76 143 10 96

131 125 228 161 105 46
1 k

73,',75 99
'4

73.186 118

Sig: Problem .10;,Subject .05.
.

1.3.2 # Dispositions.
.

.

I. 11/ 234 '24 19 119 95-10 '10 109 1 118

II. 12c 76 11 lo 105 69 27 6 5o 75 57 61 77

III 32 .71 87 98 8 42 6 88 61

ALL 8 122 12 .111 9s 84 76 8. 67 58 51 85

Sig: Strategy. .05; Probl.em .05;.StratxProb .05 ,

1.3.3 # Verbal NotationsNM
II. 21

51111MIE
1 17 1 13

7 0 1. 8 \ 4

15 10 4 10 4 7 9

'III

ALL 11 11 9

27 1611111 6 ID

14 9 3 3 6 8

Sig: Problet,.10

,

29-7
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)1-01h-t
1.J,3"0. - -Ji") .00 ( .5' L. -' . _0 . Prob.

(1)" (2) (.:',) (it.) (5) ( ) (7) (P.) (9) Total'

1.3.4 # Graphic Notations

I. 1 0 0 0 3 8 6 6 , 0 0 3 1

211111

2

6TI. 4 13 3 6 13 3 7 1 5

111.

fiLL

6 11'

8

2

2

6

4

I)

6

719

13

'5,

5

1.1

8

9 10. 911111

Sig: Problem .01; Subject '.05
.

1%4.14 Selection Groups

.90 121 100 104 89 50 18 52 59. 74 .90

-. '46 53 38 46 49 59 17 42 -43r 65 83 50

II. 26 39 75 47 47 46 14 36 53 50 91 6 49

U .JJ
54 65 62 52 16 43 52 63 88 59

Sig: Problem 01; Subject .01; StratxProb :05

,1.4.2 tReuse Groups .

38 120 152 103 144 44 84 '57 62. 22 48 68

68 19 't90 92 56 -9 57 41 49 26 6 60

III. 18 32 72 41 51 3, 83 57, 42 44 . 48

= 41 57 138 79 ,50 3U 75
r7.

52 51 31 59

Sig: Subject .05

1.4.3 Average Size of Selebtidn Groups ,

I. 3'NM ' '6 . 4 4 61111111111
611111111111111,111111II: 8

III 4 3 4 4-, 8 6- 5 4 MEM
ALL 5 3 4 4 5 5 4MN=
Sig: Sub j.- ct .05

.. .

1.4.4 Average Size of Reuse Groups '_

I. 3 2 3 3 . '3 4, 3 3 3. 4 . 3

IT. 3, 6 .3 4- 3 2 5 2 4 4

alt 3 3 3 3 3 3 3 3. 2' ,2
1' 1 i 3 4 '3 4 °2 4 3



, 5

7777 4 'ri)T fr.',
'/{1 t. 1- (.ill L...t

2'00. -W1)c.:-; 1-'rob.

(1) (2) (3) (Li.) (5) (7)<M 5( ) Totpl

2.1.1 Prob et. Descriptors Selected

1.- 6 1i0 5 8 11 8.

1 12 8 1

111. 1111111111111 12 6111111111 11 81111111 8

kTL L 10
i

8 8.

Si.: Sub'ect .05
,,...-

2.1.2 ProcesS.reqcri tors Selected .:

,

. , .

0 .18 12 14 1 10

I. Ili 21111 1 0111 11111 9 121111

1111111'

tL.L

imiimom

11111,1111

3 1

-1

1

0

0-

011112

. .

4

8

12111:11111

13 '.

Sig: Strategy .05; Problem .10; Subject .05

2.1.3 Overall Requirements Selected
tv

'1 1 6 1 1' 116 26 2. 19

!ill

alluvillis

:ED

.A 1

111E111!

1,1111

1(111111111

'20 5 - 22 16 2. 17

25 101111111117i 21

20

21111111111

21

17

18

Sig: Subject .011 StratxProb_.05 ,

2.1.4 General

.I.Mile
II..1111

ALL

Mill

Sig:. Subject,..10'

31111

11

Requiretents Selected ,

';

g .

4111111111
14

16
.....4

1 1 1 13

Ail ..17iiii I 12

5 11E 21 1 12

5 8III! 18 17 12

2.1.5 All Definition Infortation Selected
,

I. 6rIn -Mir 17 56. 3 "49 64 70 '611

Eli
III 2

ALLIIIII
Si : Stimtegy

4

51 170

43

1111111111/11111.2- A ; AwAAWAII 62 8 6 42

3(

.0

AIM
; Subject

1

-mow

ENRON
.05

4 L,5,

299
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''Prob.-1clec:;r; -

(1) (2) (7,) Ii) (5) (-) . (7) (F1) (9) Tote].

2.2.1 Problem Descriptors

0 0 3

Reused

0 29 -11 0 0 110- 0

IT 2 0 '0 1 7 0 11 .6 3 0 -7 3

III. 0 0 0 '0 6 0 9 5 0 0 7 2

;II 1 0 0 1 5 0 16 1 0 8 ?, 3

Sip: Subject 4.01- .

.

2.2.2 Process Descriptors Reused .

I. 1 1 1 .1 0 0 .-:;1 10'
ve
0 9

c

IL 0 0 0' 0 1 0 0 0 3 1 16 '

III. 0 0 0 0 0 0 0 0 0' 12 0 4 1

ILL 0 0 0 . 0
d

0 loi

,

2.2.3 verh11 ReqU5,rements Reused -- -

I. 0t 14 -0 5 0 0 59 20 0 0 .21 10

II. 6 33 416 14 5 34 18 22 11 0 11 1,5

III. 7

13

3

8

12

9

2

2

49

47

21

19

4

.

:4 4

- 12III, 7

Sig: fi,ubect .01

2.2.4 General Reauiremants Reused

T. 0 111 .

3
5 0 0 7.

II. 4 0 0 3__ b 9 4 o 0 0 ,

III. 0 0 0 0' 0 0 10 3 0 1

ALL 1 4 1 21 1 0 9 3 1 0, 0 0

Sig: Subject .01
.

.

2.2.5 kll De.finition IfoFfflation Reused

I. 1 r 26, 4 10 3 0 126 ii, 9 -A) 41 , 17 25,

II. 14, 8 -35, 18 25- 5 5'- 28 28 12 21. -20 :22

III. 2 0 - r'.; 3 18 2 68 29 4 17 11 11 14

ILL E 11 1" 10 _15 2 P.3 33 14.10 24. 16 20

LiT- ;,tibject .01 .

.,.:

4.

3 G
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....,

a*

(") (i) (4) () (6) 0) (F'.) (9) '
e:: ',..,elcote

t li,
-4,..., ) 1. . 25 27 ,.-)

,...,:

1. 11 ',T/i
__: , 2 10 10 1'1 3Q30 32 31 '20

7$ J ; .1f, -il
, ' 115 11 1.3 1917 25 22 16

.11 - ' '2 1. 1 -;, 9 22 24 29 25 1C.

i-i-oblem ..10.; Subject .01; StratxProb .05

'I.. 'i) H ''n (jC1i_C'er2tions ;-,-,elected
_. . ill 2.1 1 25 23 36 25 50 3 _

7/!

7
.--.'

,
; "' :- ' 20 ',--: - 17 17 36.34 40 39 .--,-),_

7il. 1' 27: 23. 24 23 29 39 7,2. 24

..1.1.
-...,, 2. 22 22 /21 33 50 46 36 c.--,,-,,

e :.1 : -7 rt,T , .40; }-±oblemr-0 .01; Subject .01 ;StrabcFrob.01

.01. . ' ,,r,z ,- 1.71:'077-latiOr 0e1riet00 0

15 4. 20 ,M 1 40 GI.>
H ';''C:''',;..L.-----,

r '

-,
.11 . 17' 'C T 1 C 6"- 24

rii. ,--
.T.,:1(

, 22 23 0 51 25 20

OIL ";i; i 55,1 24 15 6 52 c_-_,-.
,.,

c:

c4, -, . ' :^1
. \

,.-:-1 infor,tion ,',olect'eC
I. 'i 4, , e , 1 20 15 --iv

c e

U. '7' l'i , 1: C 1 ') 12 1 1 10 1 o'S

ThIl.
,-

. 1" Alli 11 11 10 11 17. : '

ALL
..,

, 1, 1 -. ,72., -,-,;

_. 14 10 9 <20 13 16

I, ..( To :.(,.?-1-t; Infory:ation SEklected
1. -' '1 ..1, -, rf7.4, ,icy, 2( C,g '.'0 C 140 , 105 int'

U. ,
I c 6 .. 124 40 75 75 65 1C3 104 C.

CY 115 55 7 2. 71 5P.127 8 79

: 11r .71! '72 Y2 1 b c, 99 clo

r! : ',1,-; -; - , , .C1; 0tra-txPro.1) .01

301
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, ,--,
, .i ) !tic c.,.-, .

( ) (') (77) (405) (:-: ) (7) (F) (

.1.?rob.
) 7otrl

. 2.0 _O: ,,(- use-.-
..

, r `14 24 0 25 20

II. /. . PY, 10 c -' 7)2 12 ;-,',-
.--,--,
c.4.

I :11 . i i r'i '1; 6 l': 0 0

.

i T. '1 /21 '--)1 5 35 1 C, :-.Lro-rlo,:-. ,,-u oct .01 ; btratxProb .10

. '. 1,c, 7i (,:nr.r-7i .1 crat,:.ons Reused
. 9 ;'7 1 ' 1 7 -' 31

20

1
t,
60

0

1

11

0

LI

2C

',---)1

2211:', . . ,,, .

L
r;-'

TIT. ( 11 0 2:- 54 27 49 5 3 1; 1`;

'._I 1..,
, '-' 1 1/i 6 1 c ( ..r-7

.;.4
r-. 14 o'''c.c

i,-: ,...::::ect ..' . .

. ,r : -r... c: Infomntion het sed
-,-

. fi, '--. _ 0 0 0 o \,6 0 0 1`
II. ':.'21 0, ) -, 2 0 0 0 0 ,,, ,

III. ) 0 n
.

0 0 0 0 0 . 0

'.1:L -1 '1
--,--., , 0

.

1 0 0 0 0

-4:-.otcf.::, -.'.:. ; :L-s.,'oblen .01; Subject .05; btratxProb .01

'..::'.1. :icr.r.- rna Infoymation iloused
.1. 11 1 4 41 :17 0 19 3 .a 33 1,5 13
II. 11 1', :'; 0 2 > 1,7 0 5 10

III 2'72 17 o -15

/J,I, 4 ' 1 : ' 11 2/1 Til 3 12 5

.

5 iLi 2 10

r
, . ,]..1 De.,,'(,lo -Tient LE.111:-:eci ,

-

11( 1'-'), 124 4 37 73 55 158 33 )111 45 75

11. ,1 c,--; 22 - 117 16 2 (::2 33 100 13 11 41 64

21i 1' 1 ;- .27 27 c71 57 48 72 10- 3 28 35

P.TJ h( CC-, 1`-, ( P 3r 33 -,71' 45 77 19 19 38 5 c

;A : ±-rol-;Trjh . )r,-.; Subject .01; StratxProb .10

3 0 f;-,
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I )--,,

., rob .

(1) (2) (7)) (II) (5) (6) (7) (p.) (9) Totill

6.1.1 Elepc-nt Clases Selectdti

I. 27 136 35 32 9 23 3 12 16 26 44 29 24

TI. 0 1F. 9 4 3 0 2 6 0 26 11 7

III. 9 7 14 10 8 5 0 4 8' 5 32 16 10

U.L' 15 14. 22 17 ? 10 1 6 10 10 34 ir .14

jr Fvoblem .01; Subject .01 ..

4.1.2 Solution CcTcepts. Selected

I. 29 9 32 23 41 30 39 37 15 37 31 28 29 ,

II. ,35 -. 7 26 22 49 39 33 40 35 51 40 42 35

III. 17 13 17 16 36 26 31 31 30 26 20' 25 24

ALL 26 10 25 20 '42 32 34 .3.6 27 38 30 32 . 29

Sig:. Strategy .10; Prob 'ern-4; Subject .10

4.1.3 Graphic Elements Selectd.'

F.' 1077 8119071 5 12 A
I. '3 8 . 7 10 0 8[ '6 1 12 3 6

A

tn. 1 ' °. 2 0 _ 2 2 6 1 3 2

\._TJT, 6 4

Sig: Problem ..10

4.1.4 Element .Specifications Selected
,

I. j 2 9 27 13 a0 12 0 4 1 5 11E

II. 13 6 4= 8 0 P 0 3 0 c 3 4

III 0 1 -15 5 0 , C 0 C 2C & 4

ALL 5 5 15 0 21 lii

Sig: Subject .05

4.1.5 All Solution Description Information Selected

I. 69 y) 101 76 61 74 42 59 33 73 94 67 67

II. 6Z 21 49 46 63 50 41, 51 42 66 74 61 53

III. 27 24 48 33 L 35 32 37 43 37 73 '51 40

IL *-54 35 66 52 56 .53 38 49 39 59 .80 59 53

Sig: Problem .01; Subject .05

3O.



'' ,,*.,77T-7''7, IT '. ! .7.-,. -:219-4----',
on.

(.i) (f ) ( )

1,1.1o;IUCos'
0) (5) (6)

. _Prob.

(7).(F,) (9). Tot0_

4.2.1 Element Classes Reused
1

I. 14 10 64 29 5 6 6 1 22

II. 0 43 17 2 0- 0 1 0 0 221111! 8

III. 5 4 52 20 12 '7 0 6 2 22 12

1,TT, 9 5 53 22 6 4 1 4 14 3 3211111 14

Sig: Problem .01; Subject .01' SratxProb .10

4.2.2

gill
1111111

III

Solution Concepts Reused

0

0

1 49 0 9 115 6 25 0 22 1. 29.

2 141 65 7 11 61 49 83 6 4211E 53

.- 5 17 40 18 149 69 19 21 31111! 34

U..1, 17 3 67 29 55 .23 108 62, 42 9 221111 39

Sig: albject .05
.

. .

.,,4.2.3 Graphic Elements Reused
,

1.. 0 11 0 4- 1' 2 0 1 0 0 0 2,

i I. 0 0 0 0 2 2 0 4 0 1 1.

III. 0 0 0 0 0. 5 0 . 1

, 0 4 0 1 2 1 1 0 3 0 1 1

. 1

,
,

-4.2.4 Element Specifications Reused

I. 14 1 21 12 0 10 0 3 0

II. 0 0 .15 5 0 0 0 0 0 0 10

-III 0 0 1, 0 0 0 0' .8 1

ALL 5 0 12 '6 0 3 0 . 1 0 0 3

Sig: Subject .05
.

4.2.5 All Solution ,Description Informatidri Reused

I. 28 25 9,3 50 55 57 118 . 77 64 74 .48 58

TT. 61 2 199 e,7 7 11 65 52 83 10'---74 56 65

III 5 9 3.3 16 56 149 22 28 33 28 40

ALL 31 1? 110 51 63 31 111 68 56 15 60 /1/1 54

Sir: Subject .05

304
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- 1.,--LAL.:. ,.. 11,-.;---).L1,1-1- 5 S 'TYE?

.eroo.

(1)
Ekil*ects Prob..

'2) (3) . () (5) (6) (7./2ilotal
Elements Selected5.1.(I'Matei'ial

I. 4 41 9 18 1.9 4 5 21 0 65 29, 17

II. 37 .0 ,5 14 41 3 0 54 19 16

II. 1 20 0 . 10 1

.,-

0 4 0 1 61 21. 10

4.L 14 20 5 1 17 4 1 8 *. 0 60 2 1

Sig: SUbject .01 :

i,,--.,

5.1.2 Furniture Elements Selected

I. 28 17 14 20 11 21 0 11 .20 '20 25 22 17

2I. 15 6 9 10 4 11 0 5., 5 . 0 11 5 7

III. 14 11 11 12 15 10. 0 1 8 4 0 12///5 9

ALL 19 11 11 14 10 14 8 10 7 -"f6' 11 11

Sig: Problem .01; Sibject .01; StratxPrOb7:65

4p5.1.3
;I.

45

) /
. -

Equipment Elements Selected

30 25, 33 4 15 -0 /6 10 1,3 43 22 21

I. 0 8 8 5 18 8 13 0 38 17 .10

III. 7 16 ?11 11 9 24' 11. 19 0 12 10 11

ALL 17 18 15' 10 ,,15 0 8 14 4 31 16 14

Sig: Problem .:1O; Su ject .10

5.1.4 Ancillary Elem'ents Selected ,

I. 19 26 17.` 21 18 21. O. 1 0 .8 6 1

-II. 16 5 '10 10 13 16 9 1 7 32 . 13 12-
J

III. 10.10 6 9 .1. 12 0 -4 18 32 23' 24'..12

ALL 15 14 11 13 11 16 3 10 6 16 20 14, 12

Sig. StratxProb .05
,0

..

5:1.5 All Solution Elements Selected

I. 96 114 65 92 34 '66 4 35 '51 41 134 771 68

II. 68 19 32 40 76 36 40 22 7 135 55 45

III 2 57 ,28 . 39 35 ,47 0 27 Al 33 108 . 6, 42

ALL1 65 p.63 42 57 48 50 4 .34 38 27 127 64 52

Sig: Problem .05; Subject .01 . ..
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,-,,...., 7", l')--.;.- 5- iYPliP

lirOb. Sub n 4c us
(1) (2) `0) (4) (5) (6) . (7) (8) (9)

erob.
Total"

5.2.1 Material Elements Reused-

I. 0 14 0
1 0

5

3

0
0

0
0

7

, 0
. 2 ''0 0

.0

15

0 ,
7

1.
""-11114"'

/0F . ' 0

III. 1 24- 0 8 13 0 '0 4
f

8 4

AIL 0 13 3 5 4
.

0
I

2 2 0 1;' 17

i

6,_ 5

5.2.2 FUrniture Elements Reused

I. , 0 17 53 23 10 12 0 7 17 6 .2 8' 13

II. 0 3 52 18 1 0 0 0 1 0 33 11 10

III . 2 13 32 'V 19 18 0 . 12 6, 0 13 6 11

ALL 1 11 46 19 10 0_ 0 7 16 9 11

, Sig: Subject ..01

5.2. 3. Equipment Elements Reused ,

I 0,- 6 68 25" 3 15 0 6 8 8 .1 6 12'4

I. 0 1 21 V 15 0 0 5 . 11 0 74 25 12

III. 8 1 1 7 7 0 12 0` 4 9 0 6 5 5

ILL. 0 '7 32 13 6 9 0 ' 6 '2 [27 12 10 ,

a ,

5.2.4 Ancillary Elements Reused.

I. 16 12 11 9 17 0

III. 17 4 10 10 11 0 0 4 .0 0,38 1

III: 0 5 1 2 5 10 0 5 .12 32 14

ALL 7 8, 8, 8 8 9 0 6 .4 11 17 11
o

5.2.5 All Solution Elements Reused

I. 5 53 133 64 .22 44 7 '4
9

25

2

15
0

4?

145
29

49 ;

39
32II. li? 8 9 39 27

III 56 40 ,37 40 0 2 .27 36 41 35 31

/,LL 9 39 89

_33

. 2+5 29 28 2 20 18 17 78 38 34

Sig: Subject .05
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1 ",,-, ,....:: 77-7--.P.r1L

lir° o . , ,Allvec-Is ob.

(1) (2) (3) (4) (5) (6) '-(7) (3) (9) Total

6.1.1 All Solution Items Selected

I. 164 173 66 168 95 140 46 94 .84 114 233 110 135

II. 13 40 81 85 139 86 ,50 92 64 73 209 115 97

In. 59 81 76 '72 .79 82 32 64 84( 70 181 '112- 83

ALL 119409.8 108 108 104 103 43 83, 77 86 208 124 105

Sig; Problem .01; Subject .01; StratxProlp .10
V

6.1.2 # Solution Specification Items

I. 74 45 44 '54 20 37 11 23 23 29 .57 36 38

II'. 24 30 26 27 37 139 .17- '31 20 .16 60 32 30

'III% .13 34 5.0 26'33 48 10 , 30 ,51 1 30 37 31

kIlL' 37 36 33 36 30 41 13 28 3'l 25 49 35 33

6.1.3 # Draiving Details
i

7 16 14 .12- 23 15 13 17 13 12. 18 14 15

II. 15 35 A6 22 23* 22 18 :21 12 14 16 14 19

III. 9 18 11 13 .16 -20 13 :16 14 16. 10 .1.3 _14

I L L 10 23 1 16 21 9 15- 1- --:14 -T5 14 16

Sig. Problem..405; Subject .05

6.2.14;Square Feet (x10)

J. 2 5 3 3 4 2 8 5 4 0 4 3 4

II: : 6 17p 40 72 54 20 23' 32 )5 12 12 .20 41

III. .4 4 .7 5 6 11 40 19 13 16 5 .11 12

ALL 4 60 .17 27 21 11 24 19 17 9 7 11 19

Sig: Problem .10

6.2.2 # 400m Divisions .

I. '4 2' 2 .3 4

II. 6 '15 5 9 15 6 6 9 3 5 4

III. 2 2 3 6 3 .3 3

ALL 4 6' 3 4 7 5 7 6 '2 3 .

Sig: Problem .104 ,

.307
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77.77777.717-T1 7 298
.,--7757i7P.

,Ju );; cc us
(1) ( ) (3) (4) (5)'(6) (7) (8) (9)

rrob.
To'hal

6.2.3 # Functional Areas .

I. 5 5 3 4 .7 3 11 71 16 8 6

I. 15 8 11 17 12 9 1 ,8 9 14 10 11

III: 3 6 5 5 5 7 11 8 5 9 7 6

LEL 6 9 5 7 10 7 10 9 6 6
1

13 8 8

Sig: Problem .05

6.2.4 # Level Changes .

i 2 1 1 1' 2 1
,

i1 2 2 '2 4 1 2 2 3 1 2

1 q

2

2

2

2 2 1 2 1 1 2 2 2 2

Sig: Problem .10 .

7.1.1 CO ** WSIVE
I. 6 3 3 4 68 6 75 .

II. 6 t 6 .5 2 4 7 _. 4 7 3 6 5

5 5 6 3 4 7 , 5 6 .. 4 3 4 5

...LL 6 4 5 5 3 4 . 7 5 4 . 6
Sig: Subject .01; StratxProb .05

7.1.2 TTFECTIVE ,

,.=

1, 6 4 -A 4 28.4697
II. 555 5 5 7 = 6 5

III [ 5 5 3 8 5 6 .4 3 4 5.

ALL 6 4 4 5] _.) 3 8 5 6 7 5 Ci, 5
.Sig: Subject .01. StratxProb .05

7.1.3 EFFICILUT ,1.452 4518 5697 75.
II. 6 i 6 7 5 2 5- 4 2 4 5

111.855 6 3 5,8 5 5 5 2 4 5

ALL 6 6 4 5 4 3 8 5 5 6 5

Sig: Subject .05; StratxPrbb .05 .

30



..C., ...F7-7771 ,i.1. !...J _.1 ,j1 _I ice. l ;L): j
0

rI "1.1 L.,!a: 5-.6T.LF-

P.rob,

-(5) (6) (7)-(). (9) . Total
Pro o . 7.7-57:76s

(1) (2) (3) (4)
7.1.4 AESTHETIC

.

I. 5 7 6

II. 6 5. 6: 1 5 7 4 5 5 3 .4
.

5

III. rJ 4 5 5' 5 4 2 4 /,.5

AIL 6 5 L. 5 3 5, 8 6 3 5 ' 5
.

Si...::,Subject -701; StratxProb .01
,

7.<1.5 IltOVATIVE

I. . 6 1# 4 6. . 4 8

II. 5 5 1 6 3 5. 4, 4, 6. 5

III. e, 3 6 6 4 2, P 3 4 3

ALL 7 5 ..-a 4 7 6 4 6

40.._:_.
. .

7.1.6 COI'LPLET.L.!: - ` i

I. '6 3 4: \' k 1" .. 2 8 4 5 9 6

I. . P 4 ° 7 2 3. 6 4 .6 6 3

III. 6 6' 3 3 F. 5 7 3 3 4 5

1L L 7 4 6 6 2 3 7`, Li- 6 . 6 4 "5

Sig: Subject .01 .

7.2.1 ALL CRITERIA

I. 31 20 23 27 16 16 45 39 5134 41 31

II. 40 33, 36 36 15 22 39 25 34- 35 721 30 31

III, 45 '27 '31 34 0.20 23 46 '30 37 24, 16 . 26 30

ALL 38 29 '.':30, 33 17 20 43 27 37 37 23 .32 31

8ip, : Subject .01; StratxProb .01

7.2.2 ALL RINhING CRITERIA . .

I. 30 25 21 25- 14 14 45 "24 3F 52 32 41 3o

Ti. 42 34 3P, 3:,), -.16 23' 41 27 3 36 21 31 '32

III. '15 27 31 34 20 23 47 30 38 23 16 26 30

ALL r.. 39 29 30 33 17 . 20
,

'zi-4 37 L 37 23 32 31,
.

Sig: Subject. 701; StratxProb .01
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(1) c) (..) (4) (5)i(6)
r.

(7). (F,)'(9) .\ Total

7.2.13.,1, RATEIG CRITERIA

T 31 27 ' 0 5 2 17 17 45 .26 39 50. -35 I.1:' f 52

I. 37 i31 35 34 14 20 36 -23 33' 33 20 29 29

TH. 44 26 31 34 20 22 45 29 35 24 15 25 29

ALL . 37 28 30 32 1,7 2() 42 26 36 36 '23 32 30

Sic": SuNect .01-; StratxProb .01.
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